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TECHNICAL FIELD 

This invention relates to the use of prostate-expressed genes and the sequences that 
regulate their expression to diagnose and treat disease, and to identify therapeutic agents. More 
particularly, the invention relates to the use of the Prostate I^eucine Zipper (PrLZ) gene and the 
sequence that directs its expression. 

RELATED APPLICATIONS 

This application claims priority from a United States provisional application 
(U.S.S.N. 60/370,557), which was filed on April 5, 2002. For the purpose of any United States 
£q)plication that may issue as a U.S. patent from the present application, the contents of the prior 
provisional application is hereby incorporated by reference in its entirety. 



BACKGROUND 

The human prostate is the largest accessory sex organ, and it is frequently a site of 
disease in aging males. Developmentally, a series of morphogenetic and organogenetic events, 
which involve growth, branching, canalization, and cytodifferentiation, occur prior to the 
formation of functional prostatic ducts (Hayward et aL, Radiol. Clin. North Am. 38:1-14, 2000). 
During neonatal growth and in adolescence, the developing prostate undergoes extensive growth 
and is subject to hormonal "imprinting" or "programming" (Rajfer et aL, Invest. Urol 16:186- 
190, 1978, Chung et aL, Invest. Urol. 17:337-342, 1980, Singh et aL, Biol Reprod. 61:200-208, 
1999), Many transcription factors, such as those from the sex steroid receptor superfamilies 
(Gehnann, J. Clin. Oncol. 20:3001-3015, 2002) and homeobox genes (Sciavolino et aL, Ann. 
Med. 30:357-368, 1998), regulate the development and maturation of the prostate gland. 
Aberrant regulation of these genes may and contribute to prostate diseases, including benign 
prostatic hypertrophy (BPH), prostate intraepithelial neoplasia (PIN), and prostate cancer. 
Prostate cancer is one of the most prevalent cancers in men. In the early stages, most prostate 
cancers are responsive to anti-androgen therapy because proliferation of the cancer cells depends 
on the presence of androgens. However, many prostate cancers ultimately become androgen 
independent and can then spread to other tissues. 
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SUMMARY 

The compositions and methods of the present invention are based, in part, on a gene 
designated prostate leucine zipper (PrLZ) and the sequences that mediate its expression (in U.S. 

5 Serial No. 60/370,557, the priority document for the present ^plication, this gene was 

designated PC-1; the name has been changed to PrLZ to avoid confusion with other genes that 
were also designated *TC-r*)- The presence of the leucine zipper indicates lhat PrLZ encodes a 
protein that interacts with other proteins. Methods to inhibit the activity of PrLZ by identifying 
and inhibiting the interaction between PrLZ and such binding partners are within the scope of the 

10 invention and are described further below, as are methods of inhibiting PrLZ in other ways (by, 
for example, inhibiting its expression with antisense molecules or siRNAs or inhibiting its 
activity with, for example, anti-PrLZ antibodies). As we explain further below, such inhibition is 
useful in the treatment of cancers or dysplasias affecting PrLZ-positive tissues, such as those in 
the prostate. 

15 PrLZ is expressed in healthy and cancerous cells, including prostate cancer cells. More 

specifically, PrLZ expression is enhanced upon malignant transformation but low in normal 
prostate epithelia and in the event of benign prostatic hypertrophy (BPH). In fact, PrLZ is 
elevated significantly in prostate cancer cells and those affected by high-grade prostate 
intraepithelial neoplasia (PIN). In view of this discovery, we propose evaluating PrLZ as a 

20 marker of prostate cancer progression. Moreover, as enhanced expression of PrLZ in the 
prostate, either by genomic amplification or transcriptional activation, appears to promote 
malignant transformation of prostate epithelial cells, the invention features methods of inhibiting 
PrLZ expression or activity. 

The genomic sequence of PrLZ, including the sequence of a PrLZ promoter, has been 

25 elucidated {see Figure 2). As PrLZ is expressed, and often highly expressed, in the prostate in 

the event of either androgen-dependent or androgen-independent prostate cancer, one or more of 
the sequences we have foimd that mediate PrLZ expression can be used (alone or in combination 
with each other and/or other regulatory sequences (e.g., regulatory sequences that mediate the 
expression of other prostate-specific genes, such as PSA (prostate specific antigen)) to 

30 specifically express one or more genes in prostate cancer cells. For example, the 12 kb 

sequence shown in Figure 1 (SEQ ID N0:1) can be used to express diagnostic or therapeutic 
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agents ther^eutic proteins), as can shorter, operable sequences within SEQ ID NO:L An 
"operable" portion of SEQ ID NO: 1 is a portion of the sequence that is sufBcient to drive gene 
expression at a level that is useful in diagnosis (e.g., to a detectable, prefCTably readily detectable 
level under physiological conditions) or treatment (e.^., to a level that confers a therapeutic 

5 benefit on a patient). An operable portion of SEQ ID NO: 1 may be a fiagment of contiguous 
nucleotides of SEQ ID N0:1 or a discontinuous assembly of sequences containing one or more 
of the regulatory elements identifiable within SEQ ID NO: 1 . 

The gene products that can be expressed include therapeutically beneficial proteins, 
including cellular toxins or agents that inhibit cellular proHferation (e.g., proteins encoded by 

10 tumor suppressor genes or sequences that inhibit PrLZ expression), and diagnostic itnarkers 
(therapeutic and diagnostic agents are described further below). 

Where a regulatory sequence of the invention is used to express a marker, the 
compositions of the invention can be used to facilitate molecular imaging and cancer detection. 
While markers are discussed further below, we note here that a regulatory element (e.g., a PrLZ 

15 regulatory element (e.g., SEQ ID NO: 1 or an operable portion thereof) can be used to express a 
fluorescent or luminescent (e.g., bioluminescent or chemiluminescent) compound, a 
radioactively-tagged agent, an enzyme, or metal chelator. The enzyme can be one that catalyzes 
a reaction that produces a detectable reaction product (e.g., horseradish peroxidase, alkaline 
phosphatase, beta-galactosidase (jS-gal), acetylcholinesterase, or chloramphenicol 

20 acetyltransfwase (CAT)). The marker can also be a protein that can be subsequently detected 
with an antibody (e.g., an anti-myc antibody, an anti-FLAG antibody, or any other such 
antibody). 

As noted above, PrLZ is expressed in cancerous cells other than those of the prostate, and 
it is expressed (albeit at lower levels) in normal epithelial cells, including epithelial cells in the 

25 prostate (e.g., PrLZ is involved in the growth and development of prostate glands in embryonic 
and adolescent mammals). Accordingly, one or more PrLZ regulatory elements (e.g., the 
promoter represented in SEQ ID N0:1 or a minimal promoter within that sequence with, 
optionally, one or more of the regulatory elements described below) can be used to direct gene 
expression in these cells and any other PrLZ-positive cell type. The expression of PrLZ in 

30 normal prostate cells does not preclude the use of PrLZ regulatory sequences in transgene-based 
cancer diagnostics or therapies, nor does it limit the application of compounds that decrease 
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PrLZ expression (another aspect of the invention; discussed further below). This is due, at least 
in part, to the fact that the prostate is a non-essential oigan; flie prostate can be removed, or 
PrLZ-positive cells within the prostate can be destroyed or otherwise affected (e.g., prevented 
from dividing), without threatening the overall well bemg of the patient. 

5 The invention is not limited, however, to compositions in which PrLZ regulatory 

sequences are used to uihibit cancCTOUS cells. These sequences can also be used, for example, to 
express gene products that help maintain the health of healthy cells (f.e., the compositions of the 
invention can be used in methods of cancer prevention) or to aid in the repair or regeneration of 
tissue. Thus, the regulatory sequence described herein can be used to express structural proteins, 

10 receptors, ion channels, "housekeeping" genes, or any other cellular element found deficient. 

PrLZ can also be used as a diagnostic marker. While it can be detected in the prostate 
(eg., in a biopsy obtained from the prostate), it can also be detected in bodily fluids such as 
blood (or a component thereof, such as serum), urine, or ejaculate. Diagnostic methods and the 
compositions, including diagnostic kits, required to carry them out are within the scope of flie 

15 present invention. 

One or more of the PrLZ regulatory elements can also be used to identify factors (e.g., 
transcription factors and upstream signaling molecules) that mediate the expression of PrLZ and 
other genes involved in prostate cancer and other cancers. While compositions and methods for 
detecting cancer-related factors are described further below, we note here that a PrLZ regulatory 

20 element (or a combination of elements, up to and including the sequences described herein that 
flank the PrLZ gene (including all or part of SEQ ID NO:l)) can be operably linked to a gene 
that encodes a detectable product (z.e., a reporter gene). Cells expressing such a construct can 
then be exposed to any number, type, or combination of molecules (eg., those available within 
small molecule libraries or expressed from cDNA Ubraries), and the activity of the reporter gene 

25 can then be assessed. Molecules that upregulate the reporter stunulate PrLZ expression (and 
may, thereby, stimulate unwanted cellular proliferation (accordingly, the methods of the 
invention can be used to identify carcinogenic substances)). On the other hand, molecules that 
siq>press reporter gene expression, suppress PrLZ expression (and may, thereby, suppress cellular 
proliferation (accordingly, the methods of flie invention can be used to identify chemoflienqjeutic 

30 agents)). While reporter gene egression can be convenienfly detected, one can also assess PrLZ 
expressionper se. 
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The nucleic acid molecules of the invention (particularly fliose that include an operative 
portion of SEQ ID N0:1, can include one or more of the following regulatory elements, which 
are known in tiie art and idmtifiable by simple search: a TATA box, a CCAAT box, an Spl site, 
a TRE (TPA (12-0-tetradecanoyl-phorbol-13-acetate) response element), a CRE (cyclic AMP 

5 response element), an Ets binding site, an ERE (estrogen response element), a Myc binding site 
or a binding motif for Myc-Max dimers, an Nf-1 binding site (a binding site for NFl-A, NFl-B, 
NFl-C, or NFl-X), a GATA binding site (a binding site for one of GATA-l to GArA-6), an E2F 
binding site, an LSF binding site, a Mef-2 binding site, a CarG box (also known as an SRF 
(serum response factor) binding site), a Myf binding site (a binding site for MyoD, myogenin, 

10 myfS or MRF4), or a TEA/ATTS domain (a Tef (transcription enhancer factor) binding site). 

The PrLZ gene structure and genomic sequence are also useful in allelotyping (e.g., 
h^lotyping) patients to identify those at increased risk for prostate cancer and other cancers. 

The details of one or more embodiments of the invention are set forth in the accompa- 
nying drawings and the description below. Other features, objects, and advantages of the 

15 invention will be e^parent from the description and drawings, and from the claims. 

DESCRIPTION OFDRAWINGS 

Figure I is a rq)resentation of a genomic sequence that regulates the expression of PrLZ 
(SEQIDNO:!) 

Figure 2 is a representation of a genomic sequence that includes SEQ ID N0:1. It also 
20 includes additional 5' sequence, the six exons of the PrLZ gene, the intervening introns, and 
3' flanking sequence. The sequence of Figure 2 is represented by SEQ ID N0:2. 

Figure 3 is a representation of the amino acid sequences of human PrLZ (SEQ ID N0:5), 
murine PrLZ (SEQ ID N0:4), and other TPD52 family protins. Compared with human PrLZ, an 
identical residue is shown by a dash. Spaces were introduced to faciUtate the alignment to the 
25 highest identity. Within the PrLZ sequence, bold-lettered S and T residues indicate putative 

phosphorylation sites, while bold N on a black background represents a putative N-gJycosylation 
site. In addition, the citron homology domain is shown with a double underline. The two 
putative PEST domains are indicated with a single underline. The coiled coil leucine zipper 
region is highlighted, with tiie L and I residues shown in bold with thick underlines. 
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Figure 4 is a schematic represeatation of the relationship between PrLZ and TPDS2. The 
shaded area indicates the coding regions and the slashed areas share identical sequence anaong 
different cDNA clones. PrLZ- represented the TPDS2 transcript identified in this study, fix>m the 
screening of the C4-2 cDNA library. PrLZ-502 is a firagment containing the gene-specific region 
5 of ibe PrLZ and was used as a probe in hybridization experiments. 

DETAILED DESCRIPTION 

We have performed a variety of studies that focus on the genomic sequence of PrLZ, and 
we have used lineage-related human prostate cancer cell lines to study the onset and progression 
of human prostate cancer. More specifically, we used an androgen-independent LNCaP subline, 

10 C4-2, which was established through tumor-stroma interaction and xenograft selection 

(Thabnanne/a/., CancerRes, 54:2577-2581, \994, Wu et aLJnL J, Cancer 57:406-412, 1994). 
While growth of the parental LNCaP cell line is androgen-dependent (AD, defined as capable of 
proliferation in intact but not in castrated male hosts), the derivative C4-2 subline is androgen- 
independent (AI, capable of proliferation in castrated male hosts). C4-2 cells express androgen 

15 receptor (AR), secrete PSA in the absence of androgenic hormones, and have metastatic potential 
to lymph node and bone. Numerous studies have shown that lineage-related LNCaP and C4-2 
cells mimic the progression of clinical prostate cancers. The C4-2 cells exhibit bone-like 
properties, expressing a series of non-coUagenous bone matrix proteins, such as osteocalcin, 
osteopontin, osteonectin and bone sialoprotein. We also found that C4-2 cells express 

20 osteoblastic &ctors and receptors, such as RANKL (receptor activator of NF-kB ligand) and 
CXCR4, a receptor for stromal factor-1, and are capable of forming mineralized bone in cell 
culture. We have extensively studied these acquired phenotypic properties of C4-2 cells for 
clues that may define genetic and gene expressional changes associated with the AD to AI 
transition. 

25 We examined differential gene expression between LNCaP and C4-2 cells by a microarry 

screen. Total RNA was isolated &om LNCaP and C4-2 cells, and we used a reverse transcription 
process to prepare fluorescence-labeled cDNA probes (Lin et aL, Cancer Res, 60:858-863, 
2000). An array of 1,500 unique cDNA sequences, which were derived fi*om the prostate 
expression database (Nelson et aL, Nucleic Acids Res. 28:212-213, 2000) were examined in the 

30 hybridization. Hybridization signals were processed and compared between LNCaP and C4-2. 
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This comparative analysis and tiie subsequent Northrai blot hybridization idmtified eight cDNA 
clones that were seen with more than two fold higher expression in C4-2 ihm in the LNCaP cell 
line. 

One of the eight clones showed a nine fold hi^er expression in C4-2 than in LNCaP 
5 cells, as detennined by Northem blot hybridization. On the original microarray, this clone was 
represented with a 330 base pair (bp) cDNA insert (Genbank accession number 111 3969). Using 
this insert as a probe, we screened a constructed cDNA library of the C4-2 cells and isolated 
fourteen positive clones. Subsequent restriction mapping and DNA sequencing analyses 
revealed that these clones were from two transcripts that shared identical sequence in the 3' half, 
10 but contained distinctive sequences in their 5 'regions. One of the two transcripts represented a 
previously reported TPD52 (Byrne et al. Cancer Res. 55:2896-2903, 1995), except that the new 
isolate contained a longer 5' untranslated region (UTR) and a shorter 3* UTR. The other 
transcript contained a unique 502 bp sequence in its 5 'region, completely divergent from that of 
TPD52. Consequently, it encoded a polypeptide with a 41 residue unique N-terminus, 
15 35 residues longer than the PTD52 protein. It repres^ted a new transcript and was a new 

member of the recratly identified TPD52 gene family (Byrne et aL, Genomics 35:523-32, 1996). 
We named it PrLZ and have since focused on the characterization of this novel gene and its 
product. 

The full cDNA sequence for PrLZ was 2573 bp m size, capable of encoding a 224 amino 
20 acid residue polypeptide, with a predicted molecular weight of 24.4 kDa. Many structural 
features of the TPD52 fancdly were conserved in PrLZ. These included a coiled coil leucine 
zipper in the central region, suggesting an involvement of PrLZ in protein-protein interactions 
(Sathasivam et al.^ Biochem. Biophys. Res. Commun. 288:56-61, 2001). Flanking the central 
domain were two PEST domains (Rogers et a/., Science 234:364-368, 1986), indicative of 
25 proteolytic modification of the PrLZ protein. There were several canonical serine/threonine 
phosphorylation sites, substrate for casein n kinase, protein kinase C, cAMP- and cGMP- 
dependent kinases. This signifies that several signal transduction pathways could modulate 
fiinction of the PrLZ protein. In addition, compared to other members of the TPD52 family, 
PrLZ protein harbored two additional N-glycosylation sites and a N-tenmnal citron motif in its 
30 unique N-tenninus, suggesting that PrLZ was a glycosylated protein {see Figure 3). 
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To determine subcellular localization of the PrLZ protein, we transfected PrLZ as a GFP 
fusion protein into prostate cancer cell lines. Fluorescence microscopy and confocal microscopic 
analysis demonstrated that, like other TPD52 family members (Provx et a/., J. BioL Chem. 
271 :30790-30797, 1996), PrLZ was mostly a cytoplasmic proteiiL 

In the 5 'region of the PrLZ cDNA, there was a unique 502 bp sequence containing the 
entire 5'UTR and the sequence coding for the N-terminal 41 amino acid residues (from 1 to 502 
in Genbank accession number AF202897). In addition, we performed Southern blot 
hybridization to confirm that there was only one copy of this sequence in the human genome. 
Taking advantage of its gaie-specificity, we used this fragment as a probe and localized the 
PrLZ gene to hmnan chromosome 8q2Ll by fluorescence in situ hybridization. This gene- 
specific fragment was also used in the isolation of 270F20, a 1 80 kilobase pair (kb) genomic 
fragment cloned in flie bactraal artificial chromosome (BAG), which encompassed the PrLZ 
gene and was mapped to the same chromosomal region. Exons of the PrLZ gene were mapped 
and corresponding restriction fragments subcloned for DNA sequencing analysis. Recently, the 
Human Genome Sequence Project released the draft sequence of the 8q21.1 region (Genbank 
accession number NT_0233700), which contained the PrLZ gene. Our genomic studies 
indicated that the PrLZ mKNfA was transcribed &om six exons, which were scattered in a 45 kb 
region (the exons are present in Figure 2). 

We used the 502 bp gene-specific fragment as a probe to study the distribution of PrLZ in 
human tissues and cell lines. In studies with the human Multiple Tissue Expression array 
(Clontech, Palo Alto, CA), we found that PrLZ was predominantly expressed in human prostate, 
with minimal expression found only in the gastrointestinal tract, and a few other glandular 
tissues with secretive fimction (/.e., salivary and mammary glands, pancreas, and kidney). These 
tissues would, therefore, be among those referred to herein as PrLZ-positive tissues (such tissues 
are amenable to the diagnostic and therapeutic methods of the present invention). We note here 
that, while we expect human cells and tissues to be used extensively in the methods of the 
invention, the invention is not so limited; any PrLZ-positive cells can be used, including those of 
mammals such as dogs, cats, monkey, pigs, cows, horses, sheep, goats, mice, rats, guinea pigs 
and other domesticated or laboratory-studied animals. In addition, cells from these tissues or cell 
lines derived from them can be used in the screening methods described herein to identify 
carcinogenic and chemotherapeutic agents. 
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PrLZ was highly expressed in prostate, but not in other paired normal or tumor samples 
of extra-prostatic organs and tissues. By analogy to the expression patterns of other prostate- 
specific genes, including the prostate specific antigen (PSA), the prostate specific membrane 
antigen (PSMA), and NKX3,1, we concluded that PrLZ was a prostate-specific gene. 

Under normal culture condition (T-medium with 10% fetal bovine serum; Invitrogen, 
Carlsbad, CA), PrLZ was found expressed in all the tested prostate cancer cell lines, including 
both the AR positive LNCaP, C4-2, C4-2B4 cells, the ARCaP (low AR) cells, and the AR- 
negative PCS and DU145 cells; these cell lines are among those having '*PrLZ-positive" cells 
and, as such, are suitable ibr use in the screening methods of the present invention. Among these 
cell lines, the C4-2 cell line exhibited the highest constitutive expression. The expression pattem 
of PrLZ was in sharp contrast to those of the PSA and PSMA, which were expressed exclusively 
in the AR-positive LNCaP and its lineage-derived sublines (/.e., C4-2, and C4-2B4). 

The invention provides isolated or purified nucleic acid molecules that encode a PrLZ 
polypeptide described herein (e.g., a fiiU-length PrLZ protein or a fragment thereof, such as those 
encoding a fragment of(e.g,, an antigenic or immunologically detectable fragment of) SEQ ID 
N0:5 (e.g., the N-terminal 41 ammo acids of PrLZ protein)). Also included are nucleic acid 
fragments suitable for use as primers (e.g., for the amplification or mutation of nucleic acid 
molecules) or hybridization probes; for use as antisense reagents (e.g., a ssRNA, dsRNA, siRNA, 
dsDNA, or mRNA-cDNA hybrid fragment); or for use in flie production of anti-PrLZ antibodies 
(e.g.y monoclonal, polyclonal, recombmant, chuneric, or humanized antibodies, or fragments 
thereof (e.g., single chain antibodies; such antibodies are within the scope of the present 
invention; see also, below). 

An isolated nucleic acid molecule of the invention can include the nucleotide sequence 
shown in SEQ ID N0:1 or 2 or a portion of these sequences (e.g., an operable portion of the 
regulatory sequence of SEQ ID NO: 1). Isolated nucleic acid molecules of the invention can 
include nucleic acid molecules that are complementary of the nucleotide sequence shown in SEQ 
ID NO:l or 2 (or one or more portions thereof; such molecules can be used in the methods 
requiring PrLZ inhibition (these molecules are referred to above as "antisense" reagents), and 
they can also be used to detect PrLZ sequences in diagnostic assays. Nucleic acid molecules that 
are sufficiently complementary to the nucleotide sequence shown in SEQ ID N0:1 or SEQ ID 
N0:2 (or to a portion thereof) that they hybridize to SEQ ID N0:1 or SEQ ID N0:2 (thereby 
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forming a stable duplex) under conditions defined in the art of molecular biology as "stringent" 
conditions are also within the scope ofthe present invention. For example, stringent conditions 
can refer to hybridization in 6X sodium chloride/sodium citrate (SSC) bu£fer at about 4S''C» 
followed by two washes in 02 X SSC buffer, 0.1% SDS at 60^C or 65^C. As used herem, tiie 
term "hybridizes under low stringency conditions" refers to conditions for hybridization in 6X 
SSC buffer at about 45°C, followed by two washes in 6X SSC buffer, 0.1% (w/v) SDS at 50^C. 

We recognize that the sequence ofthe nucleic acid need not be identical to, or an 
identical complement of, SEQ JD N0:1 or SEQ ID NO:2 in order to be useful in the diagnostic, 
therapeutic, and screening methods of the present invention. More specifically, the invention 
encompasses nucleic acids molecules that are at least about: 60%, 65%, 70%, 75%, 80%, 85%, 
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or more homologous to the entire 
lengfli ofthe nucleotide sequences shown in SEQ JD N0:1 or SEQ ID N0:2 or to a portion, 
preferably ofthe same length, of any of these nucleotide sequences. Other nucleic acids of the 
invention differ by at least 1, but less than 5, 10, 20, 50, or 100 nucleotides relative to the 
nucleotide sequences represented by SEQ ID N0:1 or SEQ ID N0:2. Where the intended use of 
an antisense oligonucleotide is to inhibit gene transcription, the oligonucleotide can be made 
complementary to the region surrounding the translation start site of PrLZ mKNA (e.g., between 
the -10 and +10 regions ofthe target gene nucleotide sequence of interest - see^ for example, the 
last 10 nucleotides of SEQ ID N0:1 (5' ctgatgtttg 3' and the corresponding position in SEQ ED 
N0:2)). If alignment is needed for this comparison the sequences should be aUgned for 
maximum homology. 

As implied by the preceding description, the invention encompasses nucleic acid 
molecules that include only a portion of the nucleic acid sequences of SEQ ID NO: 1 or 2. For 
example, such a nucleic acid molecule can include a firagment which can be used as a probe or 
primer or a fragment encoding a portion of a PrLZ protein (e.g., an immunogenic or biologically 
active portion of a PrLZ protein). For example, a fragment can comprise those nucleotides of 
SEQ ID N0;1 or 2 that encode a leucine rich (e.g., 2i leucine zipper (for example, a leucine 
zipper shown m Figure 3) of PrLZ, a serine-rich domain of PrLZ, or another domain described 
herein. While the present methods focus primarily on PrLZ, the probes and primers described 
herein can be used to identify and/or clone other TPD52 family members (or fragments thereof), 
as well as PrLZ homologues (or fragments thereof) from other species. The oligonucleotides of 
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the invention can contain at least (or about) 7, 12 or IS nucleotides; they may also be longer 
(eg., at least (or about) 20 or 25 nucleotides (eg., 30, 35, 40, 45, 50, 55, 60, 65, or 75 
consecutive nucleotides of a sense or antisense sequence of SEQ ID N0:1 or SEQ ID N0:2. In 
one or more of the methods of the invention, a PrLZ-specific probe or primer may be attached to 
a solid support (eg., a bead, chip, or slide). 

The nucleic acids of the invention (whether comprising sense or antisense sequence; 
whether comprising non-coding regulatory sequence (eg., 5* regulatory elements (eg, SEQ ID 
N0:1)); or whether further comprising a vector for expression) can be included in a kit that is 
packaged with instructions for its use. Where the use is detection of a PrLZ gene, nucleic acid 
primers can be packaged in pairs to amplify the PrLZ gene or an exon within it (see the 
Examples herein). For example, the kit can contain a "forward" primer that anneals to the 
coding strand and a **reverse" primer that anneals to the non-coding strand. Methods for 
amplifying sequences with primers, or otherwise detecting sequraces by hybridization, are now 
well known in the art. 

In particular embodiments, the invention features nucleic acid molecules that include at 
least 25, 50, 75 or 100 contiguous nucleotides of SEQ ID N0:1 (eg., a fragment of SEQ ID 
NO:l of 25-500 nucleotides); the contiguous nucleotides can include tiie guanine nucleotide at 
position -1 of Figure 1 (alternatively, the contiguous nucleotides can include the adenine 
nucleotide at the opposite end of the sequence). The contiguous sequence can be longer 
however; the invention features a nucleic acid molecule comprising at least 500, 1,000, 1,500, 
2,000, 2,500, 3,000, 3,500, 4,000, 4,500, 5,000, 5,500, 6,000, 6,500, 7,000, 7,500, 8,000, 8,500, 
9,000, 9,500, 10,000, 10,500, 11,000, or 11,500 contiguous nucleotides of SEQ ID N0:1 (eg, a 
fragment of SEQ ID NO:l of that includes 25-1 1,500 nucleotides). 

The nucleic acid molecules of the invention can be constructed using chemical synthesis 
and, where required, enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid can be chemically synthesized using naturally occurring 
nucleotides or variously modified nucleotides designed to increase the biological stability of the 
molecules or to increase the physical stability of the duplex formed between the antisense and 
sense nucleic acids (eg, phosphorothioate derivatives and acridine substituted nucleotides can 
be used, and PrLZ nucleic acid molecules containing these derivatives are within the scope of the 
present invention). The antisense nucleic acid also can be produced biologically using an 
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expression vector into which a nucleic acid has been subcloned in an antisense orientation {i.e., 
RNA transcribed fix>m tiie inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

PrLZ antisense molecules can be administered to a patient in a variety of ways. For 
sample, they can be injected directly at a tissue site (e.g., within or around the prostate gland or 
other PrLZ-positive tissue), or generated in situ such that they hybridize with or bind to cellular 
mRNA and/or genomic DNA encoding a PrLZ protein (and thereby inhibit expression of the 
protein by, for example, inhibiting transcription and/or translation). Antisense molecules can 
also be modified to more selectively target particular cell types and then administered 
systemically. For example, antisense molecules can be modified so they specifically bind to 
receptors or antigens expressed on a selected cell surface. For example, an antisense molecule 
can be linked to a peptide or antibody that binds to cell surface receptors or antigens. 
Accordingly, in the present invention PrLZ nucleic acids can be bound to androgens or any 
substance that specifically binds androgen receptors expressed in the prostate (other prostate- 
specific or breast-specific ligands can be used). Antisense nucleic acid molecules can also be 
delivered to cells using vectors, including those described herein. To achieve sufficient 
intracellular concentrations of the antisense molecules, the antisense nucleic acid molecule can 
be placed under the control of a strong promoter (e.g., a pol n or pol m promoter) (methods of 
treatment are discussed fiirther below). 

Ribozymes are also within the scope of the present invention. For example, a ribozyme 
having a specificity for a PrLZ-encoding nucleic acid can include one or more sequences 
complemoitary to the nucleotide sequence of a PrLZ nucleic acid disclosed herein (2.e.,SEQ ID 
N0:1 or SEQ ID N0:2), and a sequence encoding a enzyme capable of mRNA cleavage {see 
U.S. Pat. No. 5,093,246 or Haselhoff and Gerlach, Nature 334^585-591, 1988). For example, a 
derivative of a Tetrahymena L-19 IVS RNA can be constmcted in which the nucleotide sequence 
of the active site is complementary to the nucleotide sequence to be cleaved in a PrLZ-encoding 
mRNA. iSee, e.^., U.S. Patent Nos. 4,987,071 and 5,1 16,742. Altematively, PrLZ mRNA can be 
used to select a catalytic RNA having a specific ribonuclease activity firom a pool of RNA 
molecules. See, e.g., Bartel and Szostak, Science 261 :141 1-1418, 1993. 

PrLZ gene expression can be inhibited by targeting nucleotide sequences complementary 
to a regulatory region of the PrLZ (e.g,, the PrLZ promoter (SEQ ID N0:1) and/or enhancers to 
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form triple helical structures that prevent transcription of the PrLZ gene in target cells. See 
generally, llolQn&, Anticancer Drug Des. 6:569-84, 1991; Helene, Ann. N.Y. Acad ScL 660:27- 
36, 1992; and Maher, Bioassays 14:807-15, 1992. The potential sequences that can be targeted 
for triple helix formation can be increased by creating a so-called "switchback" nucleic acid 
molecule. Switchback molecules are synthesized in an alternating 5-3', 3-5' manner, such that 
they base pair with first one strand of a diq)lex and then the other, eliminating the necessity for a 
sizeable stretch of either purines or pyrimidines to be present on one strand of a duplex. 

Any of the nucleic acids of the invention can be detectably labeled (e.g., with a 
chemiluminescent, fluorescent, radioactive, or colorimetric label). Moreover, a PrLZ nucleic 
acid molecule can be modified at the base moiety, sugar moiety or phosphate backbone to 
improve its stability, hybridization, or solubility (by adopting, for example, the methods of 
Toubne, Nature Biotech. 19:17, 2001; Faria et a/.. Nature Biotech. \9:A0-AA, 2001; or Hyrup 
et aLyBioorganic & Med. Chem. 4:5-23, 1996). PrLZ PNA oligomers can be synthesized using 
standard solid phase peptide synthesis protocols as described in Hyrup (supra) and are also 
within tiie scope of the invention. In addition to being usefiil in the therapeutic methods of the 
invention, PrLZ PNAs and nucleic acids can be used to analyze mutations m PrLZ (by, for 
example, PNA-directed PGR clamping) or as "artificial restriction enzymes" when used in 
combination with other enzymes (e.g.y SI nucleases (Hyrup {supra)). 

hi other embodiments, nucleic acids of the invention can include other appended groiq)s 
such as peptides (as noted above, for targeting host cell receptors in vivo or in cell culture), or 
agents facilitating transport across the cell membrane {see, e.g., Letsinger et al, Proc. Natl. 
Acad. Set USA 86:6553-6556, 1986; Lemaitre et al, Proc. Natl Acad. Set USA 84:648-652, 
1987; and PCT Publication No. W088/09810). 

The invention also includes molecular beacon oUgonucleotide primer and probe 
molecules having at least one region that is complementary to a PrLZ nucleic acid, two 
complementary regions one having a fluorophore and one a quencher such that the molecular 
beacon is useful for quantitating the presence of the PrLZ nucleic acid of the invention in a 
sample. Molecular beacon nucleic acids are described, for example, in U.S. Patent 
Nos. 5,854,033; 5,866,336, and 5,876,930. 

Double stranded nucleic acid molecules that can silence a PrLZ gene can also be used as 
agents that inhibit expression of PrLZ. KNA interference (RNAi) is a mechanism of post- 
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transcriptional gene sUencing in which double-stranded RNA (dsRNA) corresponding to a gene 
(or coding region) of interest is introduced into a cell or an organism, resulting in degradation of 
the corresponding mRNA. The KNAi effect persists for multiple cell divisions before gene 
expression is regained. KNAi is therefore an extremely powerful method for m aking targeted 
knockouts or "knockdowns" at the RNA level. RNAi has proven successful in human cells, 
including human embryonic kidney and HeLa cells {see, eg., Elbashir et al. Nature 411 :494- 
498, 2001). Gene silencing can be induced in mammalian cells by enforcing endogenous 
expression of RNA hairpins {see Paddison et aLJZOOl, Proa Natl. Acad, ScL USA 99:1443-1448, 
2002). In another embodiment, transfection of small (21-23 nt) dsRNA specifically inhibits gene 
expression (reviewed in Caplen, Trends in Biotechnology 20:49-51 y 2002). 

RNAi technology in gene silencing utilizes standard molecular biology methods. dsRNA 
corresponding to the sequence from a target gene to be inactivated can be produced by standard 
metiiods, e.g., by simultaneous transcription of both strands of a template DNA (corresponding 
to the target sequence) with T7 RNA polymerase. Kits for production of dsRNA for use in 
RNAi are available commercially, e.g., from New England Biolabs, Inc. Methods of transfection 
of dsRNA or plasmids engineered to make dsRNA are routine in the art. 

Gene silencing effects similar to those of RNAi have been reported in mammalian cells 
with transfection of a mRNA-cDNA hybrid construct (Lin et al, Biochem Biophys Res Commun. 
281 :639-44, 2001), providing yet another strategy for PrLZ gme silencing. 

Just as any of the nucleic acids of the invention can be detectably labeled, any of the 
nucleic acids can be expressed by way of inclusion in an expression vector, many of which are 
known in the art. Moreover, any of the regulatory PrLZ sequences described herein can be 
incorporated into vectors and used to drive the expression of PrLZ or any other protein. 
Accordingly, the invention includes a recombinant nucleic acid molecule that includes at least 
part of SEQ ID NO: 1 or SEQ ID N0:2 inserted in a vector capable of delivering (and preferably 
maintaining) the nucleic acid molecule in a host cell. The DNA molecule can be inserted into an 
autonomously replicating vector (suitable vectors include, for example, pGEM3Z and pcDNAS, 
and derivatives thereof). The vector nucleic acid may be a bacteriophage DNA such as 
bacteriophage lambda or M13 and derivatives thereof (similarly, the vector can be any vector 
utilized in the studies described herein). More generally, the vector can be either an RNA or 
DNA; it can be single- or double-stranded; and it can be prokaryotic, eukaryotic, or viral. 
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Vectors can include transposons, viral vectors, episomes (e.g., plasmids), chxomosome inserts, 
and artificial chromosomes (eg., BACs or YACs). Construction of a vector containing a nucleic 
acid described herein can be followed by transformation of a host cell such as a bacterium. 
Suitable bacterial hosts inchide, but are not limited to, E. colu Suitable eukaryotic hosts include 
5 yeast such as S, cerevisiae, other fimgi, vertebrate cells, invertebrate cells (eg, insect cells), 
plant ceUs, human cells, human tissue cells, and whole eukaryotic organisms (e.g., a transgenic 
plant or a transgenic animal). Further, the vector nucleic acid can be used to generate a virus 
such as vaccinia or baculovirus. 

As noted, the invention also features vectors comprising the regulatory or promoter 

10 sequences of PrLZ. A heterologous (/.e, not PrLZ) gene can be operably linked to such 

regulatory sequences, A PrLZ regulatory region (e.g., the promoter defined herein) can be fiised 
to a reporter gene such as beta-glucuronidase gene, lacZ (which encodes beta-galactosidase), 
chloramphenicpl-acetyltransferase (CAT), a gene encoding green fluorescent protein (and 
variants thereof), or red fluorescent protein firefly luciferase gene, among others. Any of these 

15 configurations can be used in the diagnostic and screening methods of the present invention. The 
PrLZ regulatory sequence can also be fiised to a nucleic acid encoding a polypeptide afSnity tag 
such as glutathione S-transferase (GST), maltose E binding protein, protein A, FLAG tag, hexa- 
histidine, or fiie influenza HA tag. Expression of the fiision gene results in translation of a single 
polypeptide that includes both a PrLZ-like region and reporter protein or afiBnity tag. The fiision 

20 can also join a PrLZ regulatory region to a firagment of the reading frame of SEQ ID NO: 2. The 
fragment can encode a fimctional region of the PrLZ-like polypeptides, a stracturally-intact 
domain, or an epitope (e.g., a peptide of about 8, 10, 20, or 30 or more amino acids). A PrLZ- 
like nucleic acid that includes at least one PrLZ regulatory region (e.g., a 5' regulatory region 
(e.g. SEQ ID NO: 1 or an operable portion thereof), a more minimal promoter (z.e, a fragment of 

25 SEQ ID N0:1), and, optionally, 3* untranslated region or a 3* regulatory region) can also be fiised 
to a heterologous nucleic acid. Vectors containing any such configuration are within the scope 
of the present invention and are usefiil in the methods described herein (eg., the methods in 
which one screens for carcinogenic agents (an increase in reporter gene expression indicating 
that the test substance applied to a vector-bearing cell is a potential carcinogen), 

30 chemotherapeutic agents, or for patients at risk of cancer (e.g. prostate cancer by virtue of 
overexpression of PrLZ). 
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A wide variety of cells can be used in the methods of the invention, and cells bearing a 
nucleic acid of the invention are within the invention's scope. Suitable cells include any cell that 
can be transfonned with i nucleic acid molecule of the present invention. A transformed cell of 
the present invention is also herein referred to as a recombinant cell. Suitable cells can either be 
untransformed cells or cells that have ahready been transfonned with at least one nucleic acid 
molecule. Suitable cells for transformation according to the present invention can either be: 
(i) endogenously capable of expressing the PrLZ-like protein or; (ii) capable of producing such 
protein after transformation with at least one nucleic acid molecule of the present invention. 

In another aspect, the invention provides an anti-PrLZ antibody or a fragment thereof 
(e.g., an antigen-binding (i.e., PrLZ-binding fragment thereof) or a phage pqjtide that 
specifically binds PrLZ. These antibodies are useful m the methods of the invention (as they can 
be used to detect PrLZ, they are useful in methods aimed at identifying patients at risk for 
cancer, in methods in which PrLZ is assayed to determine whether a given test substance 
increases or decreases its expression; and in methods of treating patients by specifically binding, 
and thereby inhibiting the activity of, PrLZ protein). The antibody can be a classic tetramer (two 
heavy immunoglobulin chains and two light immunoglobulin chains, wherein the heavy and Ught 
immunoglobulin chains are inter-connected by disulfide bonds). The immunoglobulin can be a 
kappa, lambda, alpha (IgAl and IgA2), gamma (IgGl, IgG2, IgG3, IgG4), delta, epsilon or mu 
hnmunoglobulin. Antigen-binding firagments of an antibody (or simply "antibody portion," or 
"fragment") are also within the scope of the invention (as used herein, these terms refer to one or 
more fragments of a full-length antibody that retain the ability to specifically bind to PrLZ or a 
fragment thereof). Examples of antigen-binding fragments of an anti-PrLZ antibody include, but 
are not limited to: (i) a Fab fragment, a monovalent fiagment consisting of the VL, VH, CL and 
CHI domains; (ii) a F(ab*)2 fragment, a bivalent fragment comprising two Fab fragments linked 
by a disulfide bridge at the hinge region; (iii) an Fd fragment consisting of the VH and CHI 
domains; (iv) an Fv Augment consisting of the VL and VH domains of a single arm of an 
antibody, (v) a dAb Segment (Ward et al. Nature 341:544-546, 1989), which consists of a VH 
domain; and (vi) an isolated complementarity deteraiining region (CDR). Furthermore, although 
the two domains of the Fy fragment, VL and VH, are coded for by separate genes, they can be 
joined, using recombinant methods, by a synthetic linker that enables them to be made as a single 
protein chain in which tiie VL and VH regions pair to form monovalent molecules (known as 
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single chain Fv (scFv); see &g.. Bird et a/., Science 242:423-426, 1988; and Huston et al, Proc. 
Natl Acad. ScL USA 85:5879-5883, 1988; see also Colcher et aL.Ann. KY. Acad, ScL 880:263- 
280, 1996; and Reiter, Clin. Cancer Res. 2:245-252, 1996). Such single chain antibodies are also 
encompassed within the tenn "antigen-binding fragment" of an antibody. These antibody 
fragments are obtained using conventional techniques known to those witii skill in the art, and 
the fragments are screened for utility in the same maimer as are intact antibodies. 

The anti-PrLZ antibody can be a polyclonal or a monoclonal antibody (produced by, for 
example, the methods described by Yokoyama, Current Protocols in Immunology, 2.5.1-2.5.12, 
John Wiley & Sons, 1991 (see also the methods described below). The antibody can also be 
recombinantly produced by phage display or by combinatorial methods (as described in, for 
example, U.S. Patent No. 5,223,409; WO 92/18619; WO 91/17271; WO 92/20791; 
WO 92/15679; WO 93/01288; WO 92/01047; WO 92/09690; WO 90/02809; Fuchs et al, 
Bio/Technology 9:1370-1372, 1991; Hay et al. Hum. Antibod. Hybridomas 3:81-85, 1992; Huse 
et al. Science 246:1275-1281, 1989; GrifRhs et al, EMBOJ. 12:725-734, 1993; Hawkins et a/., 
J. Mol Biol 226:889-896, 1992; Clackson et al. Nature 352:624-628, 1991; Gram et a/., Proc. 
Natl. Acad. Set. USA 89:3576.3580, 1992; Garrad etal, Bio/Technology 9:.U13A3n, 1991; 
Hoogenboom et al, Nuc Acid Res 19:4133-4137, 1991; and Barbas et al, Proc. Natl. Acad. Sci. 
C/&4 88:7978-7982, 1991). 

Anti-PrLZ antibodies can be fiiUy human antibodies (a^., an antibody made in a mouse 
that has been genetically engmeered to produce an antibody from a human unmunoglobulin 
sequence), or a non-human antibody (eg, a rodent (mouse or rat), goat, or primate (e.g., monkey) 
antibody. Methods of producing rodent antibodies are known in the art. 

Human monoclonal antibodies can be generated using transgenic mice carrying the 
human immunoglobulin genes rather than the mouse system. Splenocytes from these transgenic 
mice immunized with the antigen of interest are used to produce hybridomas that secrete human 
mAbs with specific affinities for epitopes from a human protein (see, for example, 
WO 91/00906, WO 91/10741; WO 92/03918; Lonberg et al. Nature 368:856-859, 1994; Green 
et al. Nature Genet. 7:13-21, 1994; Morrison et al, Proc. Natl Acad. Sci. USA 81:6851-6855, 
1994; Bruggeman et al, Immunol 7:33-40, 1993; Tuaillon et a/., Proc. Natl Acad. Sci. USA 
90:3720-3724, 1993; Bruggeman etaL,£wr///wwMw/ 21:1323-1326, 1991). Accordingly, 
chimeric, CDR-grafted, and humanized anti PrLZ antibodies are within the invention. These 



17 



wo 03/087311 



PCTAJS03/10536 



antibodies can be produced by techniques (e.g., recombinant DNA techniques) known in the art 
(in addition to the references cited above, see, U.S. Patent Nos. 5,585,089; 5,693,761; 5,693,762; 
and 5,225,539). 

Also within the scope of the invention are humanized antibodies in which specific amino 

5 acids have been substituted, deleted or added (in, for example, flie framework region, which may 
improve binding to PrLZ). To generate such antibodies, a selected, small number of acceptor 
framework residues of the humanized immunoglobulin chain can be replaced by the 
corresponding donor amino acids. Preferred locations of the substitutions include amino acid 
residues adjacent to the CDR, or which are capable of interacting with a CDR. 

iO Preferred epitopes encompassed by the antigenic peptides of the invention are regions of 

PrLZ that are located on the surface of the protein {e.g., hydrophilic regions), as well as regions 
with high antigenicity. For example, an Emini surface probability analysis of the human PrLZ 
protein sequence can be used to indicate the regions that have a particularly high probability of 
being localized to the surface of the PrLZ protein and are thus likely to constitute surface 

1 5 residues usefiil for targeting antibody production. 

Antibodies most usefril in the therapeutic methods of the invention will alter alter (z.e., 
decrease) PrLZ activity. However, antibodies without such ability are useful. For example, 
antibodies can be coupled to a toxm (including any of those that can be delivered by the nucleic 
acid molecules of the invention (e.g;, by inclusion of encoding nucleotides in the vectors 

20 described above. Usefiil polypeptide toxins include ricin and diphtheria toxins or active 

fragments thereof. Antibodies can also be coupled to radioactive agents. Those that destroy the 
cells to which they are delivered can be therapeutic and those that do not can be diagnostic. 

An anti-PrLZ antibody (eg., polyclonal or monoclonal antibody) can be used to isolate 
PrLZ by standard techniques, such as affinity chromatography or inmumoprecipitation. 

25 Moreover, an anti-PrLZ antibody can be used to detect PrLZ protein (eg., in a cellular lysate or 
cell supernatant) in order to evaluate the abundance and pattern of expression of the protein. 
Anti-PrLZ antibodies can be used diagnostically to monitor protein levels in tissue as part of a 
clinical testing procedure, eg-., to determine the efficacy of a given treatment regimen. As noted 
herein, detection can be facilitated by coupling (i.e., physically linking) the antibody to a 

30 detectable substance. Examples of detectable substances are given elsewhere; here we note other 
prosthetic group complexes, which can include streptavidin/biotin and avidin/biotin, and provide 
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examples of additional suitable fluoiescent materials (umbelliferone, fluorescein^ fluorescein 
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride, and 
phycoerytbrin), lummescent materials (luminol, luciferase, luciferin, and aequorin), and 
radioactive materials ^% and 

Nucleic acid molecules that encode an anti-PrLZ antibody are also within the scope of the 
present invention, are are vectors which include the nucleic acid and cells transformed with the 
nucleic acid particularly cells which are useful for producmg an antibody such as mammalian 
cells (e.g., CHO or lymphatic cells). The invention also includes cell lines (eg., hybridomas, 
which make an anti-PrLZ antibody and method of using such cells to make an anti-PrLZ 
antibody). 

We raised polyclonal antibodies to PrLZ by immunizing mice with a synthetic peptide 
based on the unique N-terminal coding sequence of PrLZ. Antigen specificity was characterized 
by Westem blotting against the endogenous PrLZ protein and by immunoprecipitation analysis 
of a FLAG-tagged PrLZ. One of the antibodies, M-SO, was found to recognize a protein of about 
28 kD, which is close to the predicted molecular weight of PrLZ (24.2 kD). We attributed the 
shift in molecular size and the doublet appearance of the detected PrLZ to post-translational 
protein modification, most probably glycosylation. In immunoprecipitation studies, M-SO 
specifically detected the fuU length PrLZ. When the N-terminal sequence was deleted or TPD52 
was used in ttie study, which did not contain the antibody recognition sequence, M-50 did not 
detect any of these fusion proteins. Accordingly, anti-PrLZ antibodies, including M-SO, are 
within the scope of the present invention. 

We also assessed the ability of the characterized antibodies to detect PrLZ in clinical 
prostate specimens. We first used M-50 to detect PrLZ protein in prostate cancer cell lines (an 
immunocytochemical analysis), and detected strong cytoplasmic staining. This agrees with the 
results obtained using a GFP-PrLZ fusion protein. We then performed immunohistochemical 
(IHC) analysis for PrLZ expression in normal human prostate specimens. For this study, the 
Normal Tissue Miaroarray was obtaiued fix>m the Cooperative Human Tissue Network (CHTN), 
funded by the National Cancer Institute. The arrayed slide contains 64 normal human tissues. 
M-50 immunostaining of these tissues revealed that PrLZ was distributed exclusively in prostate 
luminal epithelium. 
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We also analyzed PrLZ expression during prostate morphogenesis and development. 
Normal, healthy prostate specimens were subjected to IHC staining with the anit-PrLZ antibody. 
Included in the study were five embryonic (fix>m 2 to 7 months of gestation) and six healthy 
adult (ages ranged from 24 to 42) prostate specimens. In addition, specimens were included 
5 fix)m non-afifected regions of eight patients with benign prostatic hypertrophy (BPH) (ages fix)m 
55 to 80). This analysis demonstrated that PrLZ protein is expressed at the sixth month of 
embryonic development. The expression peaked at age 24 and declined at 42. Of the eight BPH 
samples, low PrLZ expression was seen in both the non-affected ^'normal" regions and BPH 
nodules. The level of PrLZ expression appears to parallel androgen surge and the 

10 morphogenesis and development of the prostate gland. Since prostate epithelial cells undergo 

extensive proliferation during prenatal development as well as in young adulthood, expression of 
PrLZ coincides with the proliferative status of prostate epithelial cells. Accordingly, 
proliferation can be modulated by modulating PrLZ expression; inhibiting PrLZ expression 
inhibits cellular proliferation. 

15 Several pieces of evidence indicated that abnormal expression of PrLZ is associated with 

the development and progression of human prostate cancer. First, compared with expression in 
the parental cell line LNGaP, the expression of PrLZ was enhanced in lineage-derived 
tumorigenic and metatastic C4-2 cells. Phenotypic transition of LNC£^ to C4-2 had been shown 
to recapitulate that of the metatastic progression of human prostrate cancers (Thalinann et aL^ 

20 Prostate 44:91-103, 2000). Second, the PrLZ geen was localized at chromosome.8q2Ll, a locus 
frequently amplified in clinical prostate cancers (Laitinen et al., Genes Chromosomes Cancer 
35:66-73, 2002, Visakorpi et al. Cancer Res 55:342-347, 1995). Third, a closely related gene 
product, TPD52, is prevalent in many cancers, and it is associated with cell transformation 
(Byrne et al. Cancer Res 55:2896-2903, 1995; Chen et a/.. Oncogene 12:741-751, 1996). Last, 

25 as a prostate-specific gene, PrLZ was expressed in both AR-positive and negative prostate cancer 
cell lines, implicating that PrLZ mig^t be involved in the malignant transformation of prostate 
epithelial cells. 

To analyze PrLZ expression in clinical prostate cancer specimens, a prostate cancer tissue 
array was subjected to IHC staining with the MD-50 antibody. The prostate cancer tissue array 
30 used in this study consisted of samples firom 100 cases of radical prostatectomy (the operations 
were performed at Emory University Hospital between 1995 and 1998). The results were 
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evaluated by pathologists at Emory Umversity Hospital. Criteria used to score the IHC staining - 
were set as **nonnal" if 0-15% of the cell population stained more intensely than the normal level 
and "abnormal" when more than 15% of the cells were intensely stained. Expression of PrLZ 
was generally low in unaflfected secretive epithelia (75.3% being low) and in glandular epithelia 
of the BPH (78.2% being low). In contrast, PrLZ was highly expressed in the event of high- 
grade prostate intraepithelial neoplasia (PIN) and in prostate canc^ (75% being high). Gleason 
grade 4 tumors stained more than Gleason grade 3 tumors. 

As described in more detail herein, PrLZ regulatory elements can be used to detect 
disease in PrLZ-positive tissues. Growth-related prostate diseases can have an early onset, 
progress slowly but irreversibly, and produce symptoms in later life. During pathogenesis, genes 
that normally function in embryonic morphogenesis and organogenesis may be **re-activated" 
and cause abnormal tissue and cell-proliferation in adult Ufe (Weinhouse, Adv Enzyme Regul 
21:369-386, 1983). 

The studies we performed on normal prostate specimens (some of which are descended 
below) showed develbpmentally regulated expression of PrLZ during morphogenesis and 
development of the prostate. ConsidOTng that PrLZ was also expressed at low levels in several 
other secretive tissues, such as the gastrointestinal tract, salivary and mammary glands, PrLZ 
may normally function in the process of growth, branching, canalization, and cytodifferentiation 
of the glandular ducts (Davies, Bioessays 24:937-948, 2002). Our results &om prostate 
specimens of 100 clinical prostate cases revealed a prevalent expression of PrLZ in prostate 
cancer. The fact that PrLZ was not increased in all BPH samples, but was increased in high 
grade PIN and prostate cancers suggests that PrLZ is involved in malignant transformation of 
prostate epithelial cells. 

Other TPD52 family members are associated with cancers in multiple tissues and organs 
(Byme et al.. Cancer Res 55, 2896-2903, 1995, Chen et al.. Oncogene 12, 741-751, 1996, 
Balleine et al., Genes Chromosomes Cancer 29, 48-57, 2000). Retroviral integration in avian 
TPD52 (RIO) was accompanied with neuroepithelial proliferation (Proux et al., J Biol Chem 271, 
30790-7, 1996). In leukemic cell diflFerentiation models (using HL-60 and K-562 cells), 
expression of TPD52 members was inhibited upon treatment with 12-O-trtradecanoylphorbol- 
13-acetate (TPA). This indicates that TPD52 is associated wifli proliferation, but not 
diflFerentiation (Byme et al.. Nucleic Acids Res 28, 212-213, 2000). These proteins interact with 
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each other and with protems outside the TPD52 family. Amexin VI, for example, interacts wifli 
CSPP28, a TPD52-like protein (Thomas et al, J Biol Chem TIL 35496-502, 2002). Another 
interacting protein is MAL2, a novel MAL protein found in many secretive tissues (Wilson et aL^ 
Genomics 76, 81-88, 200i). As PrLZ may function hy interaction with other molecules such as 
these proteolipids, the invention encompasses methods of inhibiting PrLZ function by inhibiting 
its interaction with PrLZ-binding molecules. 

As noted above, PrLZ is expressed in cancerous cells other than those of the prostate, and 
it is expressed (albeit at lower levels) in normal epithelial cells, including epithelial cells in the 
prostate (e.g,, PrLZ is involved in the growth and development of prostate glands in embryonic 
and adolescent mammals). Accordingly, one or more PrLZ regulatory elements can be used to 
direct gene expression in these cells and any other PrLZ-positive cell type. PrLZ sequences can 
also be used, for example, to express gene products that help maintain the health of healthy cells 
(i.e., the compositions of the invention can be used in methods of cancer prevention) or to aid in 
the repair or regeneration .of tissue. 

As an accessory sex organ, development and function of the prostate gland are controlled 
by androgens, througji the mediation of the AR (Gelmann, /. Clin. Oncol 2Q:3001-15, 2002). To 
investigate the possible regulation of PrLZ by androgens, we treated prostate cancer cell Imes 
with an androgen analog, methyltrienolone (R1881, 1 nM), after androgen deprivation. Under 
cell culture conditions for androgen deprivation (phenol red-free KPMI1640 for 48 hours), there 
was a marked decline in PrLZ expression in all the prostate cancer cell lines. However, 
androgen dramatically activated the expression of the PrLZ. This culture system, or another like 
it, can be used to identify agents that modulate (by either increasing or decreasing) PrLZ 
expression. 

By comparing the patterns of androgen-activated expression of PrLZ and PSA, it became 
clear that PrLZ was controlled by a regulatory mechanism that was dififerent from the one 
controlling the PSA expression. Upon androgen treatment, PSA showed an androgen-dependent 
up-regulation only in LCNaP cells, while the constitutive PSA expression in the lineage related 
C4-2 and C4-2B4 cells was largely androgen-uidependent. On the other hand, all the LNCaP 
lineage cells responded to the androgen with marked PrLZ transcription^ with the C4-2B4 cells 
showing the highest PrLZ expression. Thus, along the transition from an AD to an AI state, there 
were heterologous changes in AR mediated gene regulation. While LNCaP derivative cell lines 
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lost the mechanism of AR-controlled PSA production, they maintained the capability to regulate 
some other androgen responsive genes, including FrLZ. 

We also examined an AR-specific antagonist, bicalutamide (Casodex), for an ability to 
modulate androgen-induced PrLZ expression. Casodex could block the effect of androgen on • 
PrLZ activation in LNCaP and C4-2 cells in a dose-dependent manner. This confimtis that 
androgen-activated PrLZ expression is mediated by AR. Accordingly, PrLZ expression can be 
inhibited by any compoxmd that blocks the expression or activity of an AR. These results and 
our expression profiling studies revealed two important features in the regulated PrLZ 
expression: AR-mediated androgen up-regulation and constitutive expression regardless of the 
AR status. 

One or more of the PrLZ regulatory elements can also be used to identify factors {e,g,, 
transcription factors and upstream signaling molecules) that mediate the expression of PrLZ and 
other genes involved in prostate cancer and other cancers. A PrLZ regulatory element (or a 
combination of elements, up to and including the sequences described herein that flank the PrLZ 
gene) can be operably linked to a gene that encodes a detectable product a reports gene). 
Cells expressing such a construct can then be exposed to any number, type, or combination of 
molecules, whether naturally occurring or synthetic. 

Molecules that upregulate tiie reporter stimulate PrLZ expression (and may, thereby, 
stimulate unwanted cellular proliferation). On the other hand, molecules that suppress reporter 
gene expression suppress PrLZ expression (and may, thereby, suppress cellular proliferation). 
While reporter gene expression can be conveniently detected, one can also assess PrLZ 
expression per se. 

In addition to the embodiments described above, the methods of the present invention can 
be carried out as follows. The "screening assays" can be carried out to identify modulators (i.e., 
candidate or test compounds or agents {e.g,, proteins, peptides, peptidomimetics, peptoids, small 
mplecides or other drugs) that bind to PrLZ protein, have a stimulatory or inhibitory effect on, 
for example, PrLZ expression or PrLZ activity, or have a stimulatory or inhibitory effect on, for 
example, the expression or activity of a PrLZ substrate. Compounds thus identified can be used 
to modulate the activity of a target gme product (e.g., PrLZ gene) in a therapeutic protocol, to 
elaborate the biological function of the target gene product, or to identify compounds that disrupt 
normal target gene interactions. These assays can include: providing a PrLZ protein or nucleic 
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acid, or a functional fragment thereof; contacting the protein or nucleic acid with a test 
compound, and determining if the test Cdmpound modulates the PrLZ protein or nucleic acid. A 
test compound may modulate PrLZ activity by, e.g„ bmding to the PrLZ protein and fecilitating 
or inhibiting its biological activity. The compound can be, e.g., an antibody, e.g., an inhibitory 

5 PrLZ antibody or an antibody that stabilizes or assists PrLZ activity. A test compound may also 
modulate PrLZ activity by binding to a PrLZ nucleic acid or fragment thereof. For example, the 
test compound may bind to the PrLZ promoter region and increase or decrease PrLZ 
transcription; the test compound may bind to a PrLZ 2 nucleic acid and inhibit transcription of 
the gene; or the test compound may bind to a PrLZ nucleic acid and inhibit translation of PrLZ 

10 mRNA. A preferred compound is a small molecule that binds to the PrLZ promoter region to 
modulate transcription. A test compound may also compete with the endogenous PrLZ protein 
for binding to a PrLZ binding partner. The test agent can be, eg. , a protein or peptide, an 
antibody, a small molecule, a nucleotide sequence. For example, the agent can be an agent 
identified throu^ a library screen described, infra. 

15 The screening assays described herein can be performed in vitro or in vivo. If performed 

in vitro, the assay can further include administering the test compound to an experimental 
animal, e.g, an animal model of prostate cancer. 

The test compounds of the screening assays described herein can be obtained using any 
of the numerous approaches in combinatorial library methods known in the art, including: 

20 biological libraries; peptoid libraries (libraries of molecules having the functionalities of 

peptides, but with a novel, nori-peptide backbone which are resistant to enzymatic degradation 
but which nevertheless remain bioactive; see, e.g, Zuckermann, R.N. et al (1994) J, Med. 
Chem. 37:2678-85); spatially addressable parallel solid phase or solution phase libraries; 
synthetic library methods requiring deconvolution; the 'one-bead one-compound* library method; 

25 and synthetic library methods using affinity chromatography selection. The biological library 
and peptoid library approaches are limited to peptide libraries, while the other four ^proaches 
are £q)plicable to peptide, non-peptide oligomer or small molecule libraries of compounds (Lam • 
(1997) Anticancer Drug Des. 12:145). 

Examples of methods for the synthesis of molecular libraries can be found in the art, for 

30 example in: DeWitt et al. (1993) Prvc. Natl Acad. Sci. U.S.A. 90:6909; Erb et al (1994) Proc. 
Natl. Acad Sci. USA 91:11422; Zuckermann etal (1994). /. Med. Chem. 37:2678; Cho etal 
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(1993) Science 261 :1303; Cairell et al (1994) Angew. Chem. Int Ed, Engl 33:2059; CareU et al 
{\99A)Angew. Chem. Int, Ed. Engl 33:2061; and Gallop era/. (1994)/. Med. Chem. 37:1233. 

Libraries of compounds may be presented in solution {e.g., Houghten (1992) 
Biotechniques 13:412^21), or on beads (Lam (1991) Nature 354:82-84), chips (Fodor (1993) 
5 Nature 364:555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner U.S. Patent 
No. 5,223,409), plasmids (CuU etal {1992) Proc Natl Acad Sci USA 89:1865-1869) or on phage 
(Scott and Smith (1990) Science 249:386-390; Devlin (1990) Science 249:404-406; Cwirla et al 
(1990) Proc. Natl Acad. Sci. 87:6378-6382; Felici (1991) Mol Biol 222:301-310; Ladner 
supra.). 

10 In one embodiment, an assay is a cell-based assay in which a cell, which expresses a 

PrLZ protem, biologically active portion thereof, or regulatory element thereof is contacted with 
a test compound, and the ability of the test compound to modulate PrLZ activity is determined. 
Deteraiining the ability of the test compound to modulate PrLZ activity can be accomplished by 
monitoring, for example, binding to an endogenous binding partner, a nucleic acid, protein. The 

15 cell, for example, can be of mammalian origin, e.g.y human. 

In one embodiment a screening assay is for the purpose of identifying a protein that 
inhibits the proliferation of a cell. The method includes providing a cell (e.g., an epithelial cell; 
e.g., an epithelial cell from the prostate gland or a cancerous cell) containing a vector in which 
the sequence of SEQ ID N0:1, or an operable portion thereof, directs the expression of a test 

20 protein in the cell; and assessing the rate at which the cell proliferates foUowmg expression of 
the test protein. In such an assay, a decrease in the rate of proliferation indicates that the test 
protein is a protein that inhibits proliferation of the cell. The test protein can be an apoptotic 
protein, a tumor suppressor factor, a dominant negative oncogenic protein, a protein that inhibits 
the expression or activity of PrLZ, a toxin, or an unknown protein for which function is to be 

25 determined by this assay. 

In another embodiment, the screening assay is for identifying an agent that regulates the 
expression of the gene encoding PrLZ. The screening assay includes providing a cell (e.g., an 
epithelial cell; an epi&elial cell from the prostate gland; a mammalian cell; a mammalian 
cancerous cell; or a cell line) that contains a vector comprising SEQ ID N0:1, or an operable 

30 portion thereof and a reporter gene, wherein the cell is maintained under conditions in which the 
reporter gene is expressed; exposing the cell to a test agent; and determining whether the test 
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agent alters the expression of ttie reporter gene, wherein an alteration in the expression of tiie 
reporter gene indicates that the test agent regulates the expression of the gene encoding PrLZ. In 
this assay the test agent can he a member of a Ubrary of cDNA molecules, proteins, or small 
molecules. 

In yet another embodiment, a cell-free assay is provided in which PrLZ protein or 
biologically active portion thereof is contacted with a test compound and the ability of the test 
compound to bind to PrLZ protein or biologically active portion thereof is evaluated. Preferred 
biologically active portions of PrLZ protein to be used in assays of the present invention include 
fragments which participate in mteractions with non-PrLZ molecules, e,g,, fragments with high 
surface probability scores. Cell-free assays involve preparing a reaction mixture of the target 
gene protein and the test compound under conditions and for a time sufficient to allow the two 
components to interact and bind, thus forming a complex that can be removed and/or detected. 

The interaction between two molecules can also be detected, using fluorescence 
energy transfer (FET) (see, for example, Lakowicz et al^ U.S. Patent No. 5,631,169; 
Stavrianopoulos, et al, U.S. Patent No. 4,868,103). A fluorophore label on the first, *donor' 
molecule is selected such that its emitted fluorescent energy will be absorbed by a fluorescent 
label on a second, 'acceptor' molecule, which in turn is able to fluoresce due to the absorbed 
energy. Alternately, the *donor' protein molecule may simply utilize the natural fluorescent 
energy of tryptophan residues. Labels are chosen that emit different wavelengths of light, such 
that the ^acceptor* molecule label may be differentiated from that of the *donor\ Since the 
efficiency of energy transfer between the labels is related to the distance separating the 
molecules, the spatial relationship between the molecules can be assessed. In a situation in 
which binding occurs between the molecules, the fluorescent emission of the 'acceptor' molecule 
label in- the assay should be maximal. An FET binding event can be conveniently measured 
through standard fluorometric detection means well known in the art (e.g-., using a fluorimeter). 

Detemiining the ability of PrLZ protem to bind to a target molecule can also be 
accomplished using real-time Biomolecular Interaction Analysis (BIA) (see, Sjolander and 
Urbaniczky (1991) Anal Chem. 63:2338-2345 and Szabo et al (1995) Curr. Opin. Struct. Biol 
5:699-705). "Surface plasmon resonance" or "BIA" detects biospecific interactions m real time, 
without labeUng any of the interactants (e.g., BIAcore). Changes m flie mass at flie bmding 
surface (indicative of a binding event) result in alterations of the refractive index of light near the 
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surface (the optical phenomenon of surface plasmon resonance (SPR)), resulting in a detectable 
signal which can be used as an indication of real-time reactions between biological molecules. 

The target grae product or the test substance can be anchored onto a solid phase. The 
target gene product/test compound complexes anchored on the solid phase can be detected at the 
end of the reaction. Preferably, the target gene product can be anchored onto a solid surface, and 
the test compound, (which is not anchored), can be labeled, either directly or indirectly, with 
detectable labels discussed herein. It may be desirable to immobilize either PrLZ, an anti-PrLZ 
antibody or its target molecule to facilitate separation of complexed from imcomplexed forms of 
one or both of the proteins, as well as to accommodate automation of the assay. Binding of a test 
compound to PrLZ protein, or interaction of PrLZ protein with a target molecule in the presence 
and absence of a candidate compound, can be accomplished in any vessel suitable for containing 
the reactants. Examples of such vessels include microtiter plates, test tubes, and micro- 
centrifuge tubes. In one embodiment, a fusion protein can be provided which adds a domain that 
allows one or both of the proteins to be bound to a matrix. For example, glutathione-S- 
transferase/PrLZ fusion protems or glutathione-S-transferase/taiget fiision proteins can be 
adsorbed onto glutathione sq>harose beads (Sigma Chemical, St Louis, MO) or glutathione 
derivatized microtiter plates, which are then combined with the test compound or the test 
compound and either the non-adsorbed target protein or PrLZ protein, and the mixture incubated 
under conditions conducive to complex formation {e.g., at physiological conditions for salt and 
pH). Following incubation, the beads or microtiter plate wells are washed to remove any 
unbound components, the matrix immobilized in the case of beads, complex detemmied either 
directly or indirectly, for example, as described above. Altematively, the complexes can be 
dissociated from the matrix, and the level of PrLZ binding or activity determined using standard 
techniques. 

Other techniques for immobilizing either PrLZ protein or a target molecule on matrices 
include using conjugation of biotin and streptavidin, Biotinylated PrLZ protein or target 
molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) using techniques known 
in the art (eg., biotinylation kit. Pierce Chemicals, Rockford, IL), and immobiUzed in the wells 
of streptavidin-coated 96 well plates (Pierce Chemical). 

In order to conduct the assay, the non-inmiobilized component is added to the coated 
surface containing the anchored component. After the reaction is complete, unreacted 
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components are removed by washing) under conditions such ttiat any complexes fonned ' 
will remain immobilized on the solid sinface. The detection of complexes anchored on the solid 
surface can be accomplished in a number of ways. Where the previously non-immobilized 
component is pre-labeled; the detection of label immobilized on the surface indicates that 
complexes were fonned. Where the previously non-immobilized component is not pre-labeled, 
an indirect label can be used to detect complexes anchored on the surface; e.g., using a labeled 
antibody specific for the immobilized component (the antibody, in turn, can be directly labeled or 
indirectly labeled with, e.g., a labeled anti-Ig antibody). 

In one embodiment, this assay is performed utilizing antibodies reactive with PrLZ 
protein or target molecules but which do not interfere with binding of PrLZ protein to its target 
molecule. Such antibodies can be derivatized to the wells of the plate, and unbound target or . 
PrLZ protein trapped in the wells by antibody conjugation. Methods for detecting such 
complexes, in addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the PrLZ protein Or target 
molecule, as well as enzyme-linked assays which rely on detecting an enzymatic activity 
associated with the PrLZ protein or target molecule. • 

Alternatively, cell firee assays can be conducted m a liquid phase. In such an assay, the 
reaction products are separated firom unreacted components, by any of a number of standard 
techniques, including but not limited to: differential centrifiigation (see, for example, Rivas and 
Minton (1993) Trends BiQchem Sci 18:284-7); chromatography (gel filtration chromatography, 
ion-exchange chromatography); electrophoresis (see, e.g., Ausubel, F. et al, eds. Current 
Protocols in Molecular Biology 1999, J. Wiley: New York.); and immunoprecipitation (see, for 
example, Ausubel, F, et al^ eds. (1 999) Current Protocols in Molecular Biology^ J. Wiley: New 
York). Such resins and chromatographic techniques are known to one skilled in the art (see, e.g., 
Heegaard,N.H., (1992) J MolRecognit 11:141-8; Hage, D.S., and Tweed, S.A. (1997)/ 
ChromatogrBBiomedSciAppL 699:499-525). Further, fluorescence energy transfer may also 
be conveniently utilized, as described herein, to detect binding without further purification of the 
complex firom solution. 

In a preferred embodiment, the assay includes contacting the PrLZ protein or biologically 
active portion thereof with a known compound which binds PrLZ to form an assay mixture, 
contacting the assay mixture with a test compound, and determining the ability of the test 
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compound to interact with PrLZ protein, wherein determining the ability of the test compound to 
interact with PrLZ protein includes determining the ability of the test compound to preferentially 
bind to PrLZ or biologically active portion thereof or to modulate the activity of a target 
molecule, as compared to the known compoimd 

The target gene products of the invention can, in vrvo, interact with one or more cellular 
or extracelMar macromolecules, such as proteins. For the purposes of this discxission, such 
cellular and extracellular macromolecules are referred to herein as "binding partners," 
Compounds that disrupt such interactions can be useful in regulating the activity of the target 
gene product. Such compoimds can include, but are not limited to molecules such as antibodies, 
peptides, and small molecules. The preferred target genes/products for use in this embodiment 
are the PrLZ genes herein identified. In an altemative embodiment, the invention provides 
methods for determining the ability of the test compound to modulate ttie activity of a PrLZ 
protein through modulation of the activity of a downstream effector of a PrLZ target molecule. 
For example, the activity of the effector molecule on anappropriate target can be determined, or 
the binding of the effector to an appropriate target can be det^mined, as previously described. 

In yet anbth^ configuration, a PrLZ protein can be used as ''bait proteins" in a two- 
hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos et al (1993) Cell 
72:223-232; Madura et al (1993) /. Biol Chem. 268:12046-12054; Bartel et al (1993) 
Biotechniques 14:920-924; Iwabuchi et al (1993) Oncogene 8:1693-1696; and Brent 
WO94/10300), to identify other proteins, which bind to or interact with PrLZ ("PrLZ -binding 
proteins" or " PrLZ-bp") and are involved in PrLZ activity. Such PrLZ -bps can be activators or 
inhibitors of signals by the PrLZ proteins or PrLZ targets as, for example, downstream elements 
of a PrLZ-mediated signaling pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two 
different DNA constructs. In one construct, the gene that codes for PrLZ protein is fused to a 
grae encoding the DNA binding domain of a known transcription &ctor (e.g:, GAL-4). In the 
other construct, a DNA sequence, firom a library of DNA sequences, that encodes an unidentified 
protein ("prey" or "sample") is fused to a gene that codes for the activation domain of the known 
transcription factor. (Alternatively the: PrLZ protein can be the fiised to the activator domam.) If 
the "bait" and the "prey" protems are able to interact, in vivo, forming a PrLZ-dependent 
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complex, the DNA-binding and activation domains of the transcription factor are brought into 
close proximity. This proximity allows transcription of a reporter gene (eg., lacZ) which is 
operably linked to a transcriptional regulatory site responsive to the transcription factor. 
Expression of the reporter gene can be detected and cell colonies containing the functional 
5 transcription factor can be isolated and used to obtain the cloned gene which encodes the protein 
which interacts with the PrLZ protein. 

Modulators of PrLZ expression can be identified. For example, a cell or cell free mixture 
is contacted with a candidate compound and the expression of PrLZ mKNA or protein evaluated 
relative to the level of expression of PrLZ mRNA or protein in the absence of the candidate 

10 compound. When expression of PrLZ mKNA or protein is greater in the presence of the 

candidate compound than in its absence, the candidate compound is identified as a stimulator of 
PrLZ mRNA or protein expression. Alternatively, when expression of PrLZ mRNA or protein is 
less (statistically significantly less) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as an inhibitor of PrLZ mRNA or protein 

15 expression. The level of PrLZ mRNA or protein expression can be determined by methods 
described herein for detecting PrLZ mRNA or protein. 

In another aspect, the invention pertains to a combmation of two or more of the assays 
described herem. For example, a modulating agent can be identified using a cell-based or a cell 
free assay, and the ability of the agent to modulate the activity of a PrLZ protein can be 

20 confirmed iw vivo,- e.g., in an animal such as an animal model for prostatic disease or hyperplasia, 
or susceptible to prostatic disease. 

The chromosomalregibn containing PrLZ, 8ql2, is amphfied in prostate cancer. The 
PrLZ gene family, which includes TBD52 and RIO, is associated with cell transformation and 
malignant potential. The PrLZ gene encodes a protein having a molecular weight between 25 

25 and 35 kD. The protein includes a leucine zipper region. This suggests that PrLZ could be a 
transcription as well as an intercellular dockmg site for other regulatory proteins. • 

The nucleic acids of the invention can be used in allelotyping studies and Comparative 
Genomic Hybridization (CGH) studies to detect chromosomal abnormalities associated with 
disease. Prostate cancer allelotyping studies (Carter, et al., Proc Natl Acad Sci USA, 87:8751-5 

30 (1990); Kunimi, et al.. Genomics, 1 1 :530-6 (1991)) designed to investigate one or two loci on 
many chromosomal arms have revealed frequent loss of heterozygosity (LOW) on chromosomes 
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8p (50%), lOp (55%), lOq (30%), 16q (31-60%) and 18q (17-43%). Recently, several groups 
have performed more detailed deletion mapping studies in some of these regions. On 8p, the 
high frequency of allelic loss has been confirmed, and the regions of common deletion have been 
narrowed (Bova, et al. Cancer Res, 53:3869-73 (1993); MacGrogan, et al.^ Genes Chromosom 
Cancer, 10:151-159 (1994); Bergerheiin, etal. Genes Chromosom Cancer, 3:215-20 (1991); 
Chang, et al., Am T Pathol, 144:1-6 (1994); Trapman, et al. Cancer Res, 54:6061-4 (1994); 
Suzuki, et al.. Genes Chromosom Cancer, 13:168-74 (1995)). Similar eflforts also served to 
narrow the region of common deletion on chromosome 16q (Bergerheim, et aL, Genes 
Chromosom Cancer, 3:215-20(1991); Cher, et al., J Urol, 153:249-54 (1995)). Other prostate 
cancer allelotyping studies utilizing a smaller number of polymorphic markers have not revealed 
new areas of interest O^hillips, et al, Br J Urol, 73:390-5 (1994); Sake, et al. Cancer Res, 
54:3273-7 (1994); Latil, et al. Genes Chromosom Cancer, 11:119-25 (1994); Massenkeil, etal, 
Anticancer Res, 14:2785-90 (1994)). 

Comparative genomic hybridization (CGH) is a molecular technique used to screen DNA 
from tumors for regional chromosomal alterations (Kallioniemi, ^ra/.. Science, 258:818-21 
(1992) and WO 93/18186). Unlike microsatellite or Southem analysis allelotyping studies, 
which typically sample less than 0.1% of the total genome, a significant advantage of CGH is 
that all chromosome arms are scanned for losses and gains. Moreover, because CGH does not 
rely on naturally occurring polymorphisms, all regions are informative, whereas polymorphism- 
based techniques are limited by homozygous (uninformative) alleles among a fraction of tumors 
studied at every locus. 

CGH can detect and map single copy losses and gains in prostate cancer with a high 
degree of accuracy when compared with the standard techniques of allelotyping (Cher, et al. 
Genes Chromosom Cancer, 11:153-162 (1994)). Copy-number karyotype maps have been 
generated for prostate cancer showing several recurrently altered regions of the genome (Cher, et 
al. Genes Chromosom Cancer, 11:153-162 (1994); Visakoipi, et al. Cancer Res, 55:342-347 
(1995)). 

There is a hig^h fiequency of genetic gain associated with prostate cancer. Dominant 
oncogenes that exhibit increased expression with mcreased copy number are expected to be 
found in these locations in which genetic gain has been detected. The most notable of these is 
chromosome 8q, where the c-Myc oncogene is located. As described, infra, the PrLZ g^e is 
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foimd in tbis highly amplified region of the genome, chromosome 8q (specifically 8ql2). 
Amplification of this region has previously been shown to be correlated with adverse prognosis 
in prostate cancer (Van Den Berg, et al., CUn Ca Res, 1:11-18 (1993)). The frequency of gain of 
8q detected by CGH is much higher than reported previously in smaller series (Bova, et al.. 
Cancer Res, 53:3869-73 (1993); Van Den Berg, et al, Clin Ca Res, 1:11-18 (1993)) and may 
reflect the superior ability to detect gain using CGH. 

One of skill can prepare nucleic acid probes specific to particular genomic regions of 
genetic alteration (e.g., genetic loss or gain) that are associated with prostate cancer. The probes 
can be used in a variety of nucleic acid hybridization assays to detect the presence (in particular 
increased copy number) or absence of the regions for the early diagnosis or prognosis of cancer. 
As noted above, the probes are primarily useful for the diagnosis or prognosis of prostate cancer. 
The regions can also be used for a large number of other cancers. These include, but are not 
lunited to breast, ovary» bladder, head and neck, and colon. 

The genetic alterations are detected through the hybridization of a probe of this invention 
to a nucleic acid sample in which it is desned to screen for the alteration. Suitable hybridization 
formats are well known to those of skill in the art and include, but are not limited to, variations 
of Southern Blots, in situ hybridization and quantitative amplification methods such as 
quantitative PCR (see, e.g;, Sambrook, Moleciilar Cloning— A Laboratory Manual, Cold Spring 
Harbor Laboratory, Cold Spring Harbor, N.Y., (1989), Kallioniemi et a/., Proc, Natl Acad Sci 
USA, 89: 5321-5325 (1992), and PCR Protocols, A Guide to Methods and Applications, Innis et 
al. Academic Press, Inc. N.Y, (1990)). 

EXAMPLES 

The studies above, and the techniques that follow concern the isolation and molecular 
characterization of PrLZ in human prostate cancer cell lines and tissues. DNA sequencing 
analysis indicates that PrLZ encodes a 224-amino acid protein that is a new member of the 
TPD52 family. PrLZ was localized to chromosome 8q21.1, a locus fi*equently amplified in 
prostate cancers. Genomic cloning and DNA sequencing data indicate that the PrLZ gene 
contains six exons, spaiming a 45 kb region of the genome. Analysis of multiple tissues revealed 
predominant expression in human prostate gland; PrLZ was detected in all human prostate 
cancer, cell lines tests, and the level of expression was enhanced by androgens. PrLZ expression 
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was not, however, androgen-dependent, since it was constitutively expressed in androgen 
receptor-negative human prostate cancer cell lines. Lnmunohistochemical analyses 
demonstrated a close correlation between enhanced PrLZ expression and malignant potential in 
hxmian prostate cancer cells. The PrLZ gene was amplified in four out of seven prostate cancer 
cases. As our studies indicate that PrLZ is a prostate-specific gene and that aberrant expression 
is associated with higher-grade cancer, we conclude that PrLZ plays a role in the progression of 
prostate cancer. 

Amplification of PrLZ in prostate cancer cells: Amphfication of chromosome 8q21 is 
one of the frequent genomic abnormalities in prostate cancer cells (Laitinen et al., Genes 
Chromosomes Cancer 35, 66-73, 2002, Visakoipi et al.. Cancer Res 55, 342-347, 1995). Certain 
genes in this locus may be involved in the intitiation and progression of prostate cancer, due to a 
gain of function (Porkka et al., Lah Invest 82, 629-637, 2002, Kim et al.. Prostate Cancer 
Prostatic Dis 3, 110-114, 2000, Nupponen et al.. Genes Chromosomes Qzwcer 28, 203-210, 
2000). To investigate whether PrLZ gene is amplified in prostate cancer cells, we examined 
copy numbers of the PrLZ gene by PGR amplification of its first exon and the last exon. hi this 
study, genomic DNA sample pairs were isolated firom five radical prostatectomy specimens firom 
patients diagnosed with prostate cancer. Cancer cells were isolated by laser c^ture micro- 
dissection (LCM), followed by genomic DNA isolation. For eomparison, matched genomic 
DNA was also prepared firom morphologically normal glandular cells, distant from tumor- 
inflicted area. Equal amount of DNA (100 pg) was used in PGR reactions. 

Polymerase chain reaction (PGR) analyses: All the experiments involving PGR 
amplification were carried out on a Mastercycler Gradient instrument (Eppendorf, Hamburg, 
Germany). All the reactions were initiated with a two-minute incubation at 94 G, followed by 30 
cycles of 94 G, 30 seconds; 55 G, 30 seconds; and 72 G, 7-minute extension. All the PGR 
reactions were performed with the GeneAmp High Fidelity PGR system (AppUed Biosystons, 
Foster Gity,GA). 

Primers used for detection of the PrLZ exon 1 were: cctgaactgtttgtacctctgggccatattgc 
(SEQ ID NO: 10) and caaatttctgaagagtaggtgatccgggtggag (SEQ ID NO: 1 1). Primers used for 
detection ofthe PrLZ exon 6 were: tctaaagtagggggaaccaagcctgctggtggtg(SEQE)N0:12)and 
actgatagatggaatttattaagcttttcacatg (SEQ ID N0:13). Primers for detecting the 3'UTR of the 
IDFIA gene were: caagttaactgagctttttcttaatttcattcc (SEQ ID NO: 14) and 
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gttggtacctccacagaagatgtttatttgatgtaac (SEQ ID NOf 5). Primers for ampKfication of the 
mitochondrial DNA (MtDNA) were: agtcaatagaagccggcg (SEQ ID N0:16) and 
ggggatttagagggttctgt (SEQ ID N0:17). 

This study revealed varied levels of PrLZ gene amplification in four of the five prostate 
5 cancer cases. 

We also amplified the PrLZ gene m serially diluted samples of nomial genomic DNA. 
By comparing the amplified signals, we estimated that in these four prostate cancer cases, copy 
numbers of the PrLZ gene were 12, 3, 6 and 4 times more than the normal cells. 

Molecular cloning: Total RNA fi-om C4-2 cells was used as initial material in the 

10 construction of a cDNA library, with the ZAPExpress phagemid (Stratagene) as vector. Insert 
firom the original EST clone (330 bp) was radioactively labeled and used as probe to screen 2 x 
10^ pfu of the cDNA library. Positive clones were isolated after the third screening and rescued 
intopBK-CMVplasmidbyi/i Wvo autoexcision. The plasmids were subjected to restriction 
mapping, DNA sequencing analysis, and in vitro transcription coupled translation, which was 

15 performed with the TNT kit (Promega). 

Gene-specific primers of gcctgaactgtttgtacctctg, and gagtaggtgatccgggtggagatg were used 
to screen a human BAG genomic DNA library by polymerase chain reaction (PGR). Agarose gel 
electrophoresis of the PGR product was used to identify the positive clone, which was then 
cultured for DNA isolation. Restriction firagments of the BAG clone were subjected to Southern 

20 blot hybridization with the PrLZ cDNA as probe. Positive bands were subcloned and subjected 
to nested deletions with Erase- A-Base kit (Promega, Madison, WI) for DNA sequencing 
analysis. Manual DNA sequencing was performed with the ATaq sequenase 11 kit (USB, 
Cleveland, OH), with ^^S-dCTP as labeling. Automated DNA sequencing analysis was 
performed on an ABI PRISM 100 Version 3.2 sequencer (Apphed Biosystems, Foster City, CA). 

25 Expression studies: The 502 bp PrLZ gene-specific fragment was subcloned after PCR 

amphfication of the PrLZ cDNA in pBK-CMV, with primers: gcctgaactgtttgtacctctg, and 
gagtaggtgatccgggtggagatg. The amplified DNA was cloned into pGEM-T easy (Promega) and 
verified by DNA sequencing. The fi-agment was released from the vector by EcoRi and used in 
hybridization reactions. Standard protocols were used in Southern and Nortiiem blot 

30 hybridizations (Sambrook et al.. Molecular cloning, a laboratory manual. Clod Spring Harbor 
Laboratory Press, 2001), with .a-^^P-dCTP used in the labeling step. For studies with the 
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commercially prepared Multiple Tissue Expression array and flie Multiple Tumor Expression 
array (Clontech), manufacturer recommended protocols were followed. 

Polyclonal antibodies were produced by immunizing mice with synthetic peptides, with 
the standard protocol (Yokoyama, "Current Protocols in hnmunology", 2.5.1-2.5.12, John Wiley 
5 & Sons, 1991). Sera of the mice were tested for recognition of PrLZ proteins by Western 

blotting and inmiunoprecipitation. Subsequentiy, specific antibodies were used in IHC analysis 
with 1:5,000 dilution. Pre-immune sera with the same dilution were used as isotypic control. 

Transfection studies with of recombinant DNA: To over-express FLGA-tagged proteins, 
complete coding sequence for the PrLZ and PTD52 was cloned in frame to the p3xFLAG-myc- 
10 CMV-25 vector (Sigma, St. Louis, MO) and transfected to different cell lines with the 

GenePorter reagent (Gene Therapy Systems, San Diego, CA). After 24 hours of incubation, 
transfected cells were harvested for whole cell lysate preparation. The lystates were used in - 
immunoprecipitation and Westem blotting with anti-FLAG and anti-PrLZ antibodies. 

To study the subcellular distribution of the proteins, complete coding sequence for the 
15 PrLZ and TPD52 was ligated in frame to ttie pEGFPcl vector (Clontech). G41 8 (800 ^g/ml) 
was used to select stably transfected clones, which were isolated by limited dilution. Successful 
GFP fusion of flie proteins was confirmed by Westem blotting. Subcellular localization of the 
fusion protein was determined by fluorescence microscopy on tissue culture dishes, and by 
confocal micrograph on cover sUdes. 

20 

WHAT IS CLAIMED IS: 
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1 . An isolated nucleic acid molecule comprising at least 25, 50, 75, or 100 contiguous 
nucleotides of SEQ ID NO:L 

2. The nucleic acid molecule of claim 1, wherein the contiguous nucleotides include the 
guanine nucleotide at position -1 of Figure 1 (SEQ ID N0:1). 

3. The nucleic acid miolecule of claim 1, comprising at least 500, 1,000, 1,500, 2,000, 
2,500, 3,000, 3,500, 4,000, 4,500, 5,000, 5,500, 6,000, 6,500, 7,000, 7,500, 8,000, 8,500, 
9,000, 9,500, 10,000, 10,500, 11,000, or 11,500 contiguous nucleotides ofSEQ ID NO: 1. 

4. The nucleic acid molecule of claim 3, wherein the contiguous nucleotides include the 
guanine nucleotide at position -1 of Figure 1 (SEQ ID N0:1). 

5. The nucleic acid molecule of any of claims 1-4, wherein the nucleic acid molecule, 
when operably linked to a sequence that encodes a polypeptide, directs expression of the 
polypeptide in a cell under physiological conditions. 

6. The nucleic acid molecule of any of claims 1-5, wherein the nucleic acid molecule 
comprises a TATA box, a CCAAT box, an Spl site, a TRE (TPA (12-0-tetradecanoyl- 
phorbol-13-acetate) response element), a CRE (cyclic AMP response element), an Ets 
binding site, an ERE (estrogen response element), a Myc binding site or a binding motif for 
Myc-Max dimers, an Nf-1 binding site (a binding site for NFl-A, NFl-B, NFl-C, or NFl- 
-X), a GATA binding site (a binding site for one of GATA-1 to GArA-6), an E2F binding site, 
an LSF binding site, a Mef-2 binding site, a CarG box (also known as an SRF (serum 
response factor) bmding site), a Myf bindmg site (a binding site for MyoD, myogenin, my£5 
or MRF4), or a TEA/ATTS domain (a Tef (transcription enhancer factor) binding site). 

7. The nucleic acid molecule of any of claims 1-5, comprising the nucleic acid sequence 
ofSEQIDNO:!. 
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8. The nucleic acid molecule of any of claims 1-5, consisting of the nucleic acid 
sequence of SEQ ID N0:1. 

9. The nucleic acid molecule of any of claims 1-7, further comprising a sequence 
encoding a detectable protein, wherein the nucleic acid molecule of any of claims 1-7 is 
operably linked to the sequence encoding the detectable protein. 

10. The nucleic acid molecule of claim 9, wherein the detectable protem is not PrLZ 
(Prostate Leucine Zipper). 

11 . The nucleic acid molecule of claim 9, wherein the detectable protein comprises a 
fluorescent or luminescent protein, 

12. The nucleic acid molecule of claim 9, wherein the detectable protein is an enzyme 
that catalyzes a reaction that produces a detectable reaction product. 

13. The nucleic acid molecule of claim 9, wherein the detectable protein is a metal 
chelator. 

14. The nucleic acid molecule of any of claims 1-7, further comprising a sequence 
encoding a protein that inhibits the proliferation of a cell in which it is expressed, wherein the 
nucleic acid molecule of any of claims 1-7 is operably linked to the sequence encoding the 
protein that inhibits the proliferation of the cell. 

15. The nucleic acid molecule of claim 14, wherem the protein that inhibits the 
proliferation of a cell is an apoptotic protein, a tmnor suppressor factor, a protein that inhibits 
PrLZ expression or activity, or a toxin. 

16. A vector comprising the nucleic acid molecule of any of claims 1-15. 



37 



wo 03/087311 



PCTAJS03/10536 



17. The vector of claim 16, wherein the vector is a plasmid, a cosmid, a bacterial 
artificial chromosome (BAG), a yeast artificial chromosome (YAC), an adenovirus, an adeno- 
associated virus, or a retrovirus. 

18. A cell comprising the isolated nucleic acid of any of claims 1-15 or tiie vector of 
claim 16 or claim 17. 

19. Apharmaceutically acceptable composition comprising the nucleic acid of any of 
claims 1-15 or the vector of claim 16 or claim 17. 

20. An antibody that specifically binds PrLZ. 

21 . The antibody of claim 20, wherem the antibody is a monoclonal antibody or a single 
chain antibody. 

22. The antibody of claim 20 or claim 21, wherein the antibody is humanized, 

23. An antisense oligonucleotide comprising at least 15 nucleotides having a sequence 
that is the reverse and complement of 15 contiguous nucleotides within the coding sequence 
ofSEQIDNO:2. 

24. A kit for detecting PrLZ expression or altering PrLZ expression or activity in a cell, 
the kit comprising instructions for use and a nucleic acid molecule of any of claims 1-15, the 
vector of claim 16 or claim 17, the antibody of claim 20 or 21, or the antisense 
oUgonucleotide of claim 23. 

25. A method for identifying a protein that mhibits the proliferation a cell, the method 
comprising 

(a) providing a cell comprising a vector in which the sequence of SEQ ID N0:1, or an 
operable portion thereof, directs the expression of a test protein in the cell and 
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(b) assessing the rate at which the cell proliferates following expression of the test 
protein, wherein a decrease in the rate of proliferation indicates that the test protein is a 
protein that inhibits proliferation of the cell. 

26. The method of claim 25, wherein the cell is an epithelial cell. 

27. The method of claim 26, wherein the epithelial cell is an epithelial cell of the 
prostate gland. 

28. The method of any of claims 25-27, wherein the cell is a cancerous cell. 

29. The method of any of claims 25-28, wherein the test protein comprises an 
^optotic protein, a tmnof suppressor factor, a protein that inhibits the expression or activity 
ofPrLZ,oratoxin. 

30.. A method of determining whether a patient has a prostatic disease or whether a 
patient is at risk of developing a prostatic disease, the method comprising determining 
whether PrLZ expression is elevated in cells of a biological sample obtained &om the patient 
or whether cells in a biological sample obtained from the patient contain an amplified PrLZ 
gene. 

31. The method of claim 30, wherein the biological sample comprises prostate 
epithelial cells. 

32. The method of claim 30, wherein the biological sample comprises blood, urine, 
or ejaculate. 

33. A method of identifying an agent that regulates the expression of the gene 
^coding PrLZ, the method comprising 
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(a) providing a cell that contains a vector comprising SEQ ID N0:1, or an operable 
portion thereof, and a reporter gene, wherein the cell is maintained under conditions in which 
the reporter gene is expressed; 

(b) exposing the cell to a test agent; and 

(c) detennining whether the test agent alters the expression of the reporter gene, 
wherein an alteration in the expression of the reporter gene indicates that the test agent 
regulates the expression of the gene encoding PrLZ. 

34. The method of claim 33, wherein the cell is a mammalian cell. 

35. The method of claim 34, wherein the mammalian cell is cancerous. 

36. The method of claim 35, wherein the cancerous cell is a cancerous prostate cell. 

37. The method of claim 33, wherein the cell is a cell of a cell line. 

38. The method of any of claims 33-37, wherein the test agent comprises a member 
of a library of cDNA molecules, proteins, or small molecules. 

39. A method of treating a patient who has cancer or a higji grade dysplasia, the 
method comprising administering to the patient an agent that inhibits the expression or 
activity of PrLZ. 

40. The method of claim 39, wherein the patient has prostate cancer or a high grade 
dysplasia affecting prostate cells. 

41. The method of claim 39, wherein the patient has a cancer or dysplasia affecting 
breast cells, kidney cells, cells within the gastrointestinal tract, or any other cells that ^ress 
PrLZ. 
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42. The method of claim 39, wherein the agent that inhibits the expression or activity 
of PrLZ is an anti-PrLZ antibody, an oligonucleotide having a sequence that is the reverse 
and complement of a portion of the PrLZ gene sequence, or an agent that inhibits an 
androgen receptor. 

43. Use of an agent that inhibits the expression or activity of PrLZ for the treatment 
of cancer or high grade dysplasia. 

44. Use of an agent that inhibits the expression or activity of PrLZ for the preparation 
of a medicament for the treatment of cancer or high grade dysplasia. 

45. Use of an agent as described in claim 43 or claim 44, wherein the canc^ or 
dysplasia affects prostate tissue, breast tissue, renal tissue, tissue within the gastrointestinal 
tract, or any other PrLZ-positive tissue. 

46. A method of treating a patient who has cancer or a high grade dysplasia affecting 
a PrLZ-expressing tissue, the method comprising administering to the patient a vector 
comprising SEQ ED N0:1, or an operable portion thereof, and a sequence that encodes a 
protein that inhibits the proliferation of a cancerous cell, or a cell deemed dysplasic, within 
the patient. 

47. The method of claim 46, wherein the cancer or high grade dysplasia affects cells 
in the prostate, breast, renal system, or gastrointestinal tract. 

48. The method of claim 46, wherein the protein that inhibits the proliferation of a 
cell is an apoptotic protein, a tumor suppressor factor, a protein that inhibits PrLZ expression 
or activity, or a toxin. 

49. Use of a vector comprismg SEQ ID N0:1, or an operable portion thereof, and a 
sequence that encodes a protein that inhibits the proliferation of a cancerous cell or a cell 
deemed dysplasic in a patient for the treatment of cancer or high grade dysplasia. 
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50. Use of a vector comprising SEQ ID N0:1, or an operable portion thereof, and a 
sequence that encodes a protein that inhibits the proliferation of a cancerous cell or a cell 
deemed dysplasic in a patient for the manufacture of a medicament for the treatment of 
cancer or high grade dysplasia. 

5 1 . Use of a vector as described in claim 49 or claim 50 for the treatment of cancer or 
dysplasia in the prostate, breast, renal system, or gastrointestinal tract. 
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4J Dicn4-)4-»iJ cn4J o (tJ4Jjj oioJ 04j*j*J4J o o o rt tnoj nJ m4J oirePCn^JO 
u m<d n}iTt<0«s uufd^J^fd 0)0)<d d (dd (d4JU.pmua d^ij mtd c>yD)4i 
4Jctfo^mcdamum4JiJUO)4J^4JiJiiUiJfl)U4J4Jn}al(dnJ4J4J[d4J4^ 
ortmort(drtidOididooid«innJ(j)u«dmoucd0iO4Jrt 
OitfrtomrtOOOO)OjJOOi04J04J4JO(d*JO)D>onsmO)4Jm(dcdOjd 
4JtTi4J (d-P-uu U4JU(d4J-p4->U4dt7>(d(d (dOi-Pu>(d4Jfl}Cnn}U ai4J0iDiO) 
4Ja)nJurdfd4JO(drd4J4J04J(d4JOU4JUU4JUDimoidO(d04>U4Jtd 
4JaS{dU4JiJnicnC7)U(d(dotnufl5mrda)(duaiua)OD)D)UCJ)Cnn)oiU4J 
(dijnJODinJ4J4Jcd(dm4Jfdrto*J04JOUOOiO(dDiid(dortjJfd4JaJAi 
4J aiiJ4J4J4JiJ4JOio.P4J o D)Cnn$(d cntJi«d*JD)inoDiid oicdcd^J D}0 o jd 
nS4JOCncd(d4J(oa)ain}4JOfd(diJ4Jj->uauuua>4->4J(dO)U4Jmu-MO} 
u aim4J4J rd rt4J a>0icno.P4J cncd «d oitd «d utdcncd 5>t>o^04J o t> 5 q) 

4^4-»id4JcdD)U cdnJfd<dflJO cd idcnidrttdtdAJjdommrtUtdidiJsiODiJ 
rto 04J D)jj^ Id o(dflt4J ooJiJiJjj 00 0)(didp)id4J*jg)rt ocrioid 
mfli*>iJrtidflJouo4Jrtcd4>cnmmoidid444JOocn2jnmjdoqA^ 
mm*iiduidrtO4J0»4JidO4JCnAi4J4J4jyo4JOOiog)omcn 
midid ucdO)^ DitJ)4Jm4->tn*JidCnitfrt(d iduo>mo]idididg>Aio,pq(dg 
cncd U4J D)id Id o>cnmw4J4J u oojoaj u q 5 m rtg^u-ii^SiH tJii^ £1 
tntjiid Id cnoi*J lo diajoj oio*j idwm njoiididjj oirtmoiiJ OiqxJO gji^cn 
OS p (d4JiJ4J o Id mid rd id id id *^*i4i04J q UL*^-ii^5*Sfl"y H^H Sf^tJ 

nJ4-»4J C7)aj(d4JaJidid id4J4J cnidi^oJ oo4J4J4jo tpid moopidmoidido 
oj o cniJO flJxj (dotd 0)u Oi> tjiid CF>id id idOiJCntnoJ idmid tn-iiCnjiOiid 

4J4J m4J id4J Id mmid^j jj mjj mid o id mid o u id o qw mom4J nj mmm 
4JOidoajmididmid4J4JOAJidw*J4J4Jq4Jmqmidommid.p 
u o OAiO (d4J mnl Id o^jjj^ omididmido+JitfAJ'mmAJ OilSi-^^iiii*''* 
cnoj m4J Id Old mid id id*J o id m-u*i4J4J qm*J4J oimjdfd^mq-MmmjJ 
mmm*jmid*J4Jomo*i4Jid*jfdidid(didid4J4JiJrtmmmm4Jcn 
aimidoiJidm4->ortmmnJomwoiJ4J*iOO<d4JidmidOid 
*j*jiJ4Jmid*iidmmoitfmuidididmonjiJ4Jmmididmmmrtmm*JAJ 
o4Jm4Jmidomid(d(dcd4Jmid4J04J4J4Joidm4jqid*j 
4Jidmididididmoomitfmmididididididiiidmm^omAJmoortm4J 
o u moj id*j mid4jm*j id moj ojjo oiJ4JidiJ*^ididmid*jid mxjm4J*i 
u4->4JididmAioomidomoomididwmidoomommooidid4J*jq 
CDmp o o o xj id^Jidid id^ o o u u v v v o mmmoa>id omo idido o 
4Jid o Id o(do upomid mid4Jmidmmidmid4Jmmommmid midou 
ididiJ mo^Jid {d4J4JUididoU4J.U4->oooomiJidid{dmmidx){d4J.p 
4Jid^4Jooid mm-uopoid omidmididmoidmidmoojjJidumii'U 
4J*J43 o idiioj id*j 010 m-U4J4J04Jmo|3 (d 2}!Sl^ £t5*S2}ii^!2 

j->4J u mmiJ o Id o mo4J-u o mmmid id m<u mid^ mm4J mns mmoi^^n 
4J04J <6 *j u u Id idmjj Id mid o4J^4J*J4Jmooidmid midxjmiijj mm 
xj u u V oo4J4Jid mmo id 04Jmidoid mmfdo^4j o v ummnsfdmo 
omid mooo omm4J id mo o+ja4JU4i4Joomp4Jid4Jidmidid4->f| 
4-ymmmidido midojid^ mmoid ididnt idmo^mmmmmm^j oiduiJ 
oummmidoJmididmm-uomiJJJiJxiiJaJidomidaJm-PidOiimqm 
•y^y 5}^dL!9*J rtom4Jmu tn^JidmidmomoAJidrtidiJrtido mido o 
id4iid mmid4J asom-Midm4JU4J4J04JiJidommmmmid mm id-prnm 
looid^ mid04J mmnt mmmo id mmm idmmmmas m rn ooj i^-^iJimxi 
HSid4J4J«dm4JUid<did mid*iid4J^oo4Jmom^cdoid m*jmqmfdq 
ij o) x> u a fd mm4J-p mo moidcd id id idjj nJi^oJomm^^mmidmo-M 
jjom-u m4-»4J4J Id id(d4J o mo4JiJ o v o o oomm-L^-u mmoj id^icno 
ijm-u4JmflS4-i ootd-u ido idijmoidmmmmom^jumidmid oSJ^ti 
cno ^ 4j Id Id o o o id idiJ mo tfs aj 4J u v u m-umnju^j m id moo mAj m 
4J ou^ fd idAJOJ o mid m^J id mmid id mid <d mjj o*j id mmmmm-t^ om 
ns itf Id Id ui u u (A u mmid4J4J4J4JA>4Jxi o o mo mo^j moj id mm q mm 
4J4JW mAJ4Jmm4J4J4J m m4J mmm mmmomoummm oomopfj^ 
id4Jid mm^jmidmomidiJ m m4J04J4J4-»momqmmm m mrt4i-y''Hq 
4Jum^^omm4J04J m o mmmmmomomommmom4J44moi^-u 
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jjmS4JOO4Jom0io^iJOnJAJtn*J4JOin$Prto*>wmq*JO^4Jm 
iJS^mi!oijt>oSS4Jni4JOUiJcaAJAJrttnojj*jnJmm 
mli4Joijc3aiooo4Jnimo*JO)OrtaJ(OCnoonJAJ|gg)tJ)04Jm 
rttjomwSSo45AJrartotnAJrtrt*j*JCnD>oo4JOrtm^rt«u 

So mljoa$m4JmD)4J*iooOAJAJOAJ4JaJ mnJ*diJO<d*jnJogiAJrt tA o u ui 
SmortoS8>i)S4i1d13oo4J4JnJCntJ't^cnrtm 
0)rtuortomoooiOAJrt004JS|*Jctf4Jijomrt 

mijli mtnttf atom mt3)(d4J<d oo-u o^ cd D10 onl (d nJ-u o x) xi *y aj oS 010 cd 
SfflriS^ffSS&SSoojSoSSooDiortnjxJ 0) (tf idOinJPOrtAJOOiJrto 

SSmftolj4jSrtSijrtmrtprt^om4J4J0>O4JiJrtiJ^ 
SftfSmo5o5S4j5omot3rtm(d4J*i*J4J*Jidmom 
"iSSffuoaiSmooijSioDiiJrtooxJomo 

SSoioortmmSSftStJSmcncdnirtrtcdoidordrt 

iJS SirSmrd mfd4>S4J4J(d*jmoonjAJommaJrtm|dq4jmrtwom 

rto umii<8ifdS^iJ4Jmmmooomm»d4->*j<d«tfmi>«Jm4J4Jo^ 

oij mmijSmdSoo4J(dIjiSoaj^ n) (d (d o 0x1 ooo^j^mmcnmoiomm 
SldSmiSSrtSoiiSiJSmmStJrtmcd 

8)o S^S^SoSS4JmoSmiiS\Momm4Jmonitdom4JAii>4Ji^ 

rtii omSm5i3(3So2Smo,mm4J*Joidmo4JO(d04^ 

rto mo»dmI!m(diJ4Jid4jIjm4JCno*J4J*i*JOiJomnl rtidjJoJcdoJ itjaj rtu 

mi^ mmSffiirtSrttI55miic)4icd04Jmyomfdi^ 

SSmrtS(So24j3j1drtAJnJnJoo(dm4^fdoo5(dg)rt 

rfS Soiicj o*Jrt4JOAJuocno o*JOfdaJm4J«JA^«i(d u ortOfdoirtrt cn 
Sm&SmSrtt)i8oSo(dSSmmiJii024J 

cSrt-uoomaJ*J4JmonJAJiJiJmo^4JmaJ«tfnjmoOT5rtijqmqrt*^ 

mij So mrtfcd oS mo-P (d w^mo o oaju oifdijourdjj (dg g^cnmoAJAJum 
Soooo4SmSoS(dmidmmmiJ(dooAjmmmmmto^ajrt 
SooidomSoJrtoo-pgmid^ommojtfo 

jjAj (d rd{d4J(d04JiJrt<dcdmomonJiJ(dmm4J4Jidmmcdrto4Joo£flm4jq 
mmSmSt3milo1domcdiJom4J04Jm5rt 

mijmij Old m-u mo mtduoo cdrjjj rt mnso (d rd (d4Jm4J<a<dmj-»o t6 v 0 
mommoJSmmS^SoSiimmom-Mrt 

mw«4Jonsn$mmm4J4J*i4J4J<d4Jtdmqo5tdmom*>4Jd2o 
Srt*J^oidmSS4Jom^m-P4im4J4Jfd4JcdiJmq4jqrtrtn^ 
o55 2<So4jS4Jmm<tfii>Smo<a4J*jmomoido«dogimqofd*jA^ 
ijSm43rt04JmSSo^^njijcd«J*J*J^^miJra4^ 
mSiJonJiJoijmnJrdrtoctfomortfdmjdmmAijdrt 

iSm oooni njmnj rto m4J04Jm4J m4J4JOjj«domid4^m«J4J<dmtdnJ4J*i o 
tj3ooijmSd!§4JoS1dot)mom*Jomo 

mmmflJnJrtm(tfnJ(dnlO(domAJm-uq4J^mO(dmqn;ajy*jm 

iJxJ majoo(d4J4Jmmrt«JiJAJomAJnjmm«Jrtmm4Jom5*>+JO(dqpjd4J 
1dom51diimo§mooSooSIi^4Jmo4J2 

04JAJ«J«d4Jom«}rtJJrtiJm4J4JOAJomaJortrtrtiigmrtq204Jjd 
XI4J oomo (dm«5moo4J4Jmmo*jiJ auut^^t^u^ijvvq mmmtd oid 
i»njijmn$^m*jmmmnjmomid4JORjmmqocr)fdmmo4Jidrt 
miJ(dnf04J(tf4Jm4J4>m(i)4Jmmo4JRsns4Jnso4J04Jmmrd(d(di3(tfm^m<d 
OOomi3ldS£mcdoS(8oSii«dtjiJnJ^rt4Jrt^ 
SoomoSSSilmortfiJjJoortmflj^jmmAJm^mmAJia^ 
o5oSijmot)(3SooiJmrtomaJ04JrtnJii<tfiJ4JfiJCnrtrt 
m4J {djJO{dU(dom4J oojjm-u ortoo4J4J4J4jq4J4J rdocdrtiommmajm 
m54J(ioom4Jml5t54J<do}do^mo4iyqoo 
(d^mo4J4J<d4J4304J*d(domoojjajiJ(dmrtmmpor}5m 
mom4J4J4J(doifl4JOnj*im4Jm4£iig**mqm^4J4Joo 
(d*j*Jo^(dmiJ4J4JO(d(d4J4J<dm(drto-Pfdmomrtmi>rttn 
4J mo4-» mmtd ooj mmo o v u o mjj o o o mm fl^-w o^ftf o cdjj «d mro mo4J q 
•IdS^mtlSoSSmSS'iJiiijSldiilj 

•nj4jm(tfO(drtmmmortrt(dmoo4J4Jrdmm.mmyrtcdqrdrtrtm4Jajmf^ 
.tdo cnmidr«rt<d4J4JAJOAJmxJOO>rtoo^+jcn4Jjtfoy urt 

•old m+i mu mi m^JiJ mmo id m^ido i\ !iff2fi StJ ffSS 

4JO m4Jm4J4JomoAJ4JO(d4J04J+>4Jmmommm*jyqm4Jrt4j 
;*jAi4Jcd4J04J04J(dO(dm(tf4JOO^|dm4Jq4J*i4Jogcd(d 
Do momcd (dojot OAJ4J4Jom-P04Jfd4J id cd-u oidom mmmtdjJiJ fi^-*^-^ 
mmSmmmSoSmt)mo4jiiomt5idmidA304^ orj^jfio 
SSSmSiiSmSmJdiqoCoijJcdA^ 

Old o*jmo moo<do*Jcdom4JAJ rtJJoniortrtrf4Jmtn4J04jpmq*>2 « 
oSomAJmommaiomsm^mmidoijqqoomAimaj 
4JO o mo4J4Jmmom<p(d o\u moj id om-u-uq ^xiOO)tA(^jjuxjuux>uo 

,S5ommldmmmSiSrdoSmSo*><d*JOrtx;u4Joidfdqoort 
iidtJ <d Id mmiSij id ido^Jid. o oA><drt04JomAJu «oq4Jiiomoo4j 
tjiid «dO'Mm4Jm«diJomid*J3rtidmmrtox;2m*j*JoyiJrt 
m(d04J<dmomiJ04J4J(du^oompasoq<dmmD>«g[momm 
ojj onl mmidmmid^^Qidfd o x> u (d4J(d4jOfd4^jjid tnoummnojni m-u 
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5 m i{ ^ ^ mtniJ mo mo>^ o o mmoitn^AJi> o 

n54Jtd (4m^O)UiJ4JXJ4J oSiJCnmci} o xj mo ooo d)« di*j o u u o 

m a)cd4Jcnnj t7im4J4Jtj)i3 njjjoiu mm-u (do (dcncnntoj riou o 

U\ u (d ytnOiJJii t7)UU4J u aj 4j u C7)4J4J4J4j n}^ Did O) u v u o> 

C7i(d4J4->(a 0)4J(da5 (tfa)D)fddU{tf(d um(diJjj(D4-)4J(dOns nsnsuoo 
ijmrtU4J4Jrtnsyi4JOonJomrtiJ4JiJm4Jom^aj4J04JnJtxiO)4Ji> 

mO)rd4J4J (dmm o nSiJ nSos^ cnoiDiua54J^^4JU U4JO)Didio o 
cn4J(g |dijyu(d m^oird tnu o u u v u cnaJoJw rt4J<tf uiJ td rdfd04J 
4^(ddfdtnn]4JiJ4jm4Jm<dastn4Jcnfduo)OiD)otdfdoida)ma)0i-M 
ftEyHy^iii*S-y"yu*'>*J^^'^^^«*J^"J0'"0)0iocn<d(dC)O 
•*^2'''!"*^lSii^2.0)<d*J<da4Jid4JOCn<d(d(d <^ u cc u u id4Jrdtno4JU 
S-Hv-HSiSJ-H?^ rttnrto rt u m^j mo nj4Ji7»or)4J moioi-ucno u 
!S^tiL5^2?^!l^ ^J^-JJ mmtntnoinj nJoJtd cnoj rtiJ id (dU4J u 
o |d4J 5)<o m^m^j tdjj tj)4J idoj-u (doicnmoj Dirtrt id*J o o m u u *j 
H 5^ y-^* 5>0)om+JU(dtniJuuOi4JOfdtd(dcnD)moo 

x>(d4JU(dfd(d(d(d(d^(d4Jjj^^)4J(d(d(dU(d-POua)U4JDi4J4JCiu 
!llSiii^ii^Jl^'*^'!^'^J^uOiU'tfyt>'0-^J'«^t)Cnm(do&imidD)OU 
2JH5^M2'-H2}'iiy^'^* ocnnJoJOjJfdrdoJrdfd cd^^cn^Jid (6 u u o 

^ ^ ^ 9. ^ ^ ^ ^ ^ (dtdx>ijmtdii(dAJO)iJiJrt (d4J4J t6 u idoo o 
*jmg}Oi>oo)(d04Ju^njDiDiiJOiJ4J(d(dOinJO)(dutJ)tdO)mcnoo 
iiiiSllS 15*^ " 5}y*J Oifd rd <6 a v cj)aJ4J (d cdiJ rd mnJ rt rd rt Dicno o 
oq)mcnoid4JiJ5>rtiJOifdAJ4J4JOOAJ<d(dO>iJOfd4JOrdoi«d4JaJcn 
tJ'liii"^"?H'b!^*^'^^9}"J-»-*^o^t>4J^m*JAJfda>iJ^*J4J04J4Jo 
H ^H-HiiyL"^"*tL-»^^^'^ o«d4JD)4JOnj(d ocdrtiJiJ (diJumoou 
SiLS'^*^*^ mcDAJ rnnj cno*j Di04-»0(d td«dcno*j cno o nsuo^ 
■y SPiS ^S-H*i*'^9^*^^<'^*^**^oi4JO)4J4JtdjJ4J-uo>flJord4J«Jotn4J 
lSSi'ySH"*^S'»^^*^'^'tf'''0>yo»«>«*o-<-»U(d*>o>rdoo>o>id4Jii 

5^!S!l[SL^*'*^'*^u ordord (^uunoawc^ ucda4JCno4-tid tn v v u 
S!SSf?'H-H5y^£i*J-^*"5"*<««J-»J'tfnJ«<^t>o(docdm*Jt}xJ4Joo 

y S-H-H-H 5?5>*i-MiJDiD>*d cd(d+iOiJiJtd(d 04J<d^(do^td idoiu^ 
2 2.'Siy'^9?'^'5yLCnoi*J(d moinj Diuo*j(d rtjJtJimtd in-uooi4JOx> 
(dCr>mmiJ>a)-u(d mcd^ rd ni4J4J uojuo uujJU4J^aijJ(d o doJUoJ 
g)4Jid4JOifd(d(d4J(dt7i(d(d cn<d4J u\xi(^ii<9uxJOuuvu4JUiJ04J 
<8-uajjjoitd4J4J mo^ <d Id cnoii^ tJ) v 4J rdnJ D)(d<d^^ tJ>u u muxixi 

2llflf^!S9*'^'?^*^*^*'jy.5?*^-»J0>'»J'»-*-'J^'»-»«*'»-*ycnfd04Jnttj)O4J 
RSPii-yS ?!iiif*iii9^0i5»ttfAJ4J^ (d rdnJ cntdOijS tnrd o cdi>oo 
f?r5f?S»5iHHSiiH*S'H*^ !S"B*^iiCny "*!5 nJ*JjJiJO><d idcd (d0)O4J 
f^iiiifPS^'^2?^P^'^ii«*-'J^^«J^"J^u-»J*^0)fdU4JDiS4i4J 

■yfI2*"!5iS?5**^'^SL^«''»J^'*^o>"^uoi(dOD)4j(dpmAJ4S«dou4J 
EiiiSJ-H-yii^SL^*^'^' 0)0)0)iJ4JO4JO^*j^rd(dunjmo*j<diJO4J 

5i-Hti??S2}SSL51"'*J'^^tno4Jmo*jfd4J4Jmfd(dm<d4J«drtooo 
ffntifiS2^2^^25i!S^*^«*'^-^*"^'^^"-^*^^^S)mflJO(di>4Jo 
SSiiiiSfl'^-^^'hi'^tJ'^'^tiofdjJoofdoaJoouSJjomrtSoo 
tiSS?PPSJi"yii1"iiO'0>^OiAJrtaJ^*jAJ(d fdrdmmiJOoSaJOOaJ 
RRti-iiS2*2.y*^oi4J*j^flj(d(d*immcdxJO*>4Jcnoocd(dmi>o*j 
5i'Kf!Fpy"'^''**^*^«^^'^>04J4Jcdmm4Jo tdiJoiimortcSmoxJo 

!^iiii2{i5iffHHiytnomrd*JooaJjJommximilmfljS4J4^ 
iiiiffl^2*2^!i*i2^iii!S!2!53-^J^O)(d4JajmoooSrdmidSoo 
S^tJiitiiS S (dAJmmcd nJ id (d4J4J4J mmjJiJiJooJO m rowoiJ o 
f?rirJriSH!S'^'^?y.-"^"*'^'i^0"^"'^^-«^^uw*^0iJmididO4J 
t^iiJiHS5i[ii'ii*^^S>tL5?«J-i^^"t"*Jooocdiiidomm4Jooo 
■H}?f?'H?!^^Ei^^'^'^^o^«J'^'t)mmaio(doo4J4JtdmmrtSoo 

H2tJffii^fS2.11?!S^Jia«^«o^5>oifdrt4JAJ4j!tfSSnj!d&)(d 
'H?!'Kf?tJS?2*^^*^*^^oi^(diimm4jmo4400iJoo(doSmm*j 

iiSifff?ffSJ.*^*i'^*iaL'ycno4jmmo*j4Jmia*JommnJm*Jtdooo 
tJff&*^S*'*^«*'^^*5^n><^tJ^«^-iJ«cnotdortom«ijmij2 

u 04J mmo-u m-P o m id mm cd (d4-» mo m id u id mo id mo id ido. -p o 
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0)ci5P^O)ii4J«l^ O ta x> as tJMi nji>4JtnalD)AiOO*J rtAJx»nlCn4jg)rt4Jx>nJiJ4J 

Oiu^iJ-P(d(i} U4J mai4JOi4J4^ m a (d nJ^ Oiot-u Di4-> u Qr){d4J(d4JCn<tJ-LJ4J^iJ^ 
4J UU Oi-P-P^ ctf^J mi> U n) rtf n^OiJjJ nSot o *J U 4J tj) u u u *J V O 0)iJtn^-U 

mjj o^4J D)4J (d rd cniJ 6>U4J cdu (7)(d om nJ4J (djj 0>o^) rd td4J4JjJ4-> (d U4J (djj 
4J uai(nuiJ4J(d(d4JiJ (d4J4J rd cn^u-U4J(Q nsu^oJ oi-uutd^^iiiicnid^d^ 

4JUtJ)*J«d(d(dO>iJldiJOiJ4J(dO)AJiJ4JCnfdtd4JO*J4J4JO)U4J4JiJ^4J4J4J-U4J 

4Jij(d rd uw V D14J (d<d (d4JjJjJ4Ji>^(d.u4Jmuu4J u-p muaJjj ou(dUfd4J<u 
4J0004JmnJ(d4-»jJ4J^(d 04J DiAJnJ tjitd^JOtnoiiJ (dAJrtAioooogixjiJg)** 
rd4JO(dU(dfd4JDiaS^iJ(dtn-uu04Jn](d4J4J(dCn4JUnSuu4JjJU4j(dd(d(du 
4J4JCn(du U4J4JiJiJ4J (do^ (d4J4J4Jx>ujJUU D)^J43^(d^cnuu(d^4J^4J4j 
(dnJtn^*^td(dtn(d o*i0)Di0f»O)O^tT)rta)*jg>qtn4JOCpiJOA>xjaJtd 

iiijjjm(dftfmoiuocdO)U4Jid4JiJ4J^^43m^O)mcn4Jid4Jom4J(diJ(dijq>^i 

CdD)0)UOU4J4-»i.>JJd4-)4J4^4J (dU ldJJ4J4JliU Ol(dJJ^>D)4JU ldJJ4J4J(d4J(dO 

^rd-i->i>^4JODi4J ujj Ufd cnoJidunsm-uidnsu id4J4J4JCn4JiJ id^4JUDird (dm 
4j(drd4J*j<d(d mcnmAJOo cnomtnnjrduaijjrd oird o cdoi4J(dO)cn*jm4J04Jo 
4JUU(d(d(d0).urd (aii4Ja4J4J.p.p{dU(dcnjJCntd(d4J (d4JU4JDi4J4JCn4J4J(d4J 
^4JO(dut7i4Jm4J4JiJ0iO4J u 0)01 id4JiJ4J4J4J4JCnrd.PO(dC7iidcnD)4J(dcn4J4J 
(d^jcn-u mtntd dimns^ idoj^ 0)fd4J4JjJ4J rd id*^ cnoj o>o 0)aJ0}CnjJ4->uurd ooj 
UD)0<dtd4Jrd 0)m4-)4J rd4JiJCnOfd^Oi4Jrd (do rd*J4J 0)43^0i-p4JrdmuU4Jrd 
ot3i4JaJ(drdiJ4JAJ4Jrdrtfrd0)4JOPJJO4Jrdmouoid0i0i4J4J4JidO4Jrt 
rd Di4^cn4J(diJOima$(d a^J tn<M oo-u cnrdoJii oi-UiJ o urdiJrd (nDi-u rd rd-ujju 
(d4J4J(dJJrdiJa)4^ tn(dOrd^O)U4J.P04JO)-u<d4J u cr)urooirdU4JDiid.Ptna)'U 
4JummrdiJCn4Jrdiiuu(drd^4JrdU4J4J4Ja)U4J(dOiordardD)rdcn^^^rd4Jm 
^umooid4Jidoastn4J4J4Jd)4JU^uu4J4Jtn^U4Jma.urd^rd4JmrduoiJ 
id4JCnrdii4JflS4J.u otnuuiJ fd4JP<u Di4Jfd4>tn4JU rd uordrdiJrdJ-} tn(d4J4J^ 
id U4Jrd4irdi^anitn4J04J cdoJ^j-PotT^-POi^mrdrd (drduo^uDiacj)Di(7)-UiJ 
rd tnrd4Jrd0.urdu tnu D)rd o (dO)id4JO)Di-uu 0)4J<d ox>4-)(dtnrd4Jrdidrda>uai 
idC7)0)'U^.U(dD)<U<UUrdO4Jli<dOiJidrdD)CnU4JOt7lOUrdO1U4JUli4-»DlUt7l 
rd4JrdrdmjJ04J4J tna>uu u^4JiJ4J4JiJ4Jrd.P^(d4JrdO(d^CDrdardOi-uurd 

4JOC7)rdiJ^4-)4JU id4J4Jrd4J4J U4J4J(d4J rdUU^iO fd Ut7)4Jrd4J^-PrdOl4J4-»JJ 

rd4Jrd(durd4J4JCnurd ourd^ cnrdP cn-u diC710)4JO rd otniirdrdu^jrd-utnrdrd 
vourAOuouxJ a)<DUid4Jut7)Cnu^rd4J4JOiJJ(d cnoiU(d{d(dU(d4i.U4J(dx) 
(d uo)rd D4J u rd rd rd rd4J rd u^4JJJ4J4->^ u 0)P4J d)rd rd rd-P m^J^iJ o 

rdrdrtfrd4JC7)JJOrdtnrd0^t7)D)tnord4J4JD)-U(d(dU4JDiU4JrdOUrdOiDi<prdt7) 
4J rd4JrdrdO)Cnrdrd4JU 04->.urd4JJ->4J^iJ^4J u rd (7iUPODi4Jrd4J4Ji>4JiJ4Jrd 
jj U4Jot7i^4J ooi-uo urd Qnrd os u xj (drd4Jid4i4J rd tnrd0)iJCnU4J rd^rdrd^iiJ 
4JO)ii(nrdoo4JmRScn4J^rdiJU(d4Juuupfd4Jidoird4JU4JiJ-u(nx>fd4J4Ju 
(d4J4^cn0)<P4J434JCn.PU(7)rdoma)oa)U^rdtn0)4J(d0)a^0)iJ^DioctfO4Jii 

U^4Jrdrd4J(d4Jrd4Jid U(dtr)iJ-ua>4J0l4J4J^4J mrdOUUrd.U4J4Jrdm4J4JUC7) 
4J rdrdO (d 04J4J4J m04JU4J Cn4JU4J4J4J rdiJ Dl-U U O(dCDU4J<U4JX>0)'U.P4Jrd 

^ U4Jrdrd^rd4^rd cnns rdrd tnu^umi^iJjJOU u cnuojJiJrd4J4JUAJ4JU4JU 



(d^cn^omordm*J*JCn04J*J4J4Joa)04J4Jrdoi7>cnrdoin4JAJiJOOOAJrdaJ 

<dUiJX>O4Jfd0ird4Ja)4J4J Xyi U V U <Ji AJ U XJ Dimrd4JiJJJiJrd4J4JiJ4J4J4J4JC71 

td 0)4->rd4JOU4J4J Di0i(7i-PtnJ->4Jrd4Jomx>tDJJx>O^<P4Jfdid rdU4JU4JjJrdCn' 



Oicn4Jt7)OrdO)Cr)U Dird cn^^aJmrdm-P CP<P D)U rd OirdCnuuuDirdiJrdrdrdu 

jj^4JCnurd(d tj) o Dio rd4J-P ai(dtn<P-urd^aj a u xj u tnuvdSUJ^onv tnoJOJ 
fd4->4JDird4J^D)Oi4JUOO)Cn4J U-Urdrdrd t^OD id4J4J D)C7)rd4^CnrdDY(dardrd4J 
u ardiJU4J0i-u^ t> *j rdrd^urdrdrd rd^ mo rd o D)Cn(dD)4Jrd4JO.uo 04j 
ujJrdO-U4JiJ4Jrd4Joao4J4J4i4Jrdrddird(dx>ooi4JiJrdrdrdord4JiJt7)iJ-ujj 
u (d4J m4Jrdcn4JiJ4Jrd u rd o o oiJtjinS4J4J4J Dird 0)U oocnocnO)ord4J4J ojj 
4J rdU4JODi0irdrd4J0iD)id oo rd4-)rdidrd ordrd o D)(d tnuuuvAuvvuUiUiii 
V ocntn-u(n4J04J4^0)Oi<diJU rdrduoo 04J tn04J u idord4J4J(d43fd4J4J4J4^ 
4irdrdrd^^rdidrO rtfcn-uumo^JUOrdrdJJ^id 0)a^4iO4JU4J4JrdD)tn4J-P^ 
jjooid4Jrdotno-Ui3oo(drdO4J4J0rd^rd^^0)4J0)niid4J(d<PU4JCnO(d4J 
o Oi4Jrd4J4J4J (d4^oo ord4^4J4J4Jrdrd tnrdjJ ojjojoj rdrd4J04J^4JCnrd(d fd4J 
cd 0)ourdU4J4J4Ji->D)-PO tnu rdcnrdoojjjrd 0>o cntncnordrdrdiJ rd^rdoJ o x> 
id^cnoojjrdrd4JOrdUDird4Jt7iOirdOrd4Jrd4J tnrd n5oo<U{d0>-Pid4Jrd^rd4J 
iJDi^ordotn04JCn4J<drd4JrdcnrdDioojJC7)rdordt7)OOOrd.prdtno(d4J4JO 
U <dC7i^Ord^4JJJ4->0)rdrd rdDlOl^^JidO rd^O Curd m0^i34Jrdt7>-U4J tDOCDiJ 

O O4JO(d0l.U4JO4->(d rdt7)4J(d rd (d4-»04J4JOO mO4JP0aJO4Ja)iJ^4J4J4J0 

.U 0lO^)O^tnrd4J UCnom4^id4J4J4JOt7ird(d O (dJJ rdOrdOJtTiOl^OiJi^O 0)U 

^4Jrdt7iODicnO4J^.P4J0irdrd mmo^JrdiJrd rd o ojJOrd4->cn(dP4JiJiJ-MOio 

u tnotn^urd ucnoi04J4J tn^J miJrdAJ o-p^ o (d4J mmtjirdoj rdrd D)0)Cnrd*i4J 

O (d04J.P4Jtn4Jrd D104J4J4J (diJrdrd<PO Oird-POJ O KyitAUtJiUxiUUV rd rd4J0 
4^mD)*JOi-P+Jrdord*jm4J4JCn4JDi4J4JA^rdODiooidocntn4JrdmrdotnooiAJ 
4J 0i^ordO4J4J4J rdo D)4J cn<P'prdO)OiJ.prd4Jrd Dird^iirdoordOOird-P-P^ 
4J^oord cn-P4J4J ao^^4JrdaJ4JrdmoaJrdotn0imO4^iit7}O0>4JiJ rd-P (do 
S>-MCno4J4jjJ4J rtftnu^jjcnmrdjjijajordajcnrd D)on)u^rd(diJua)a)4Jo 
4J mp)4Jii4J4j fdcn-kJrd tn4J oird cnuoomomurd m cnmoi^ordrdiicnrd^ mtn 
u moojJ4JCnurd r^o moi<p4J4JU4J4Jid4Jrdtn4J u cniio-iordAJrd^^m-P^ rd^ 
u (doiUiJrdiJ 04J tjnu mrd DiUfdm^rdrdoJiJjJOo mou-prd4-»D>rdCn4J04Jrd 
• rdom(do<drd4JOrdoord4JOprdjJrd4^OD)'PCn0iO)Om4J4J4J>P0)iJ4JrdU4J 
4^ordoo4JOrdunsoooa4Jrd4JOCni^rdiJrdrd4iDi<P(drdOOid4Jrd4^.p4i^ 
'4^ OOOOO4J4Jidi->t7lOJJ'Prd4J4J0)rdrd4JrdJJ4-iO4JOlO 0)^ 4J04i4J4J(drd4J 
D 0)(dx> o 04J4JJJ4J-P tn4J4J rd moird o u (ti u cnoio oiuiJD>D)D)-p (Jirda^ D>.P rd 
4J4JiJ(drdrdOjJ 0l4JO4JJJ-Prd Ord4J-PrdJJP OirdOJ 0)um-P4JrdJJa)O)D)-P 04J 
4Jx>4J0iO4JOC)rd4JO4J Cn-P-P mord-Prd-P (d rd Qno Urdcnmj-> O4J4Jrd0)-P (d4J 
u tn(d.P0rd04JDiJ->-P o><^ nto rd4J4J4JO 04J ojj u D)CixiiJa4J.PO0)4J^ m o\ 
.:o^giDiO)rd4JjJ4J'P O4Jrd-P4J4J(0U<drd'POrdO4J moxjuuuijrSUWxi rdrd 
-o o6ird^o^4JjJ.uo fd04J4J^rdrd(drdmcntno rd mtDrdj^4->'pJ->oid4J<u<P<P 
-4J4J(nrdO D)x>4J o *j u u o Oi4-> rd rdoJ cn<P rdiJ rdjj Dioird^jjJii Oi>rd4>.P rd u u 
o OiJx) D)Dio (doii^rd oo4Jrd rdidjj-p-L^ tn4J cno^J t7)<dcdJJ4Jcnjjrdrd otn^^j 
o 0)O4Jrd.p4J4J4JOrd o>di4-»o^id(d idoo(d4->o(ncnoo^4J(dii.P04Jrd u u 
o uojoooAioi^cd04Jm.M04Jrdoiy'ySf*'W5iqjoiAJooraidu 
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UO ctfoiO)<U4JumR]uraiJ4JjJuuuu(dfdjJt7i^D)4J(diJjJDi-tJUnS4JO) 
^tnfd4JC>4J^U4JUtJ)nsoiuomun}cnujJiiOi^ntf<u n5D)iJat4Jum4J4J t. 
xjO)U4J ai(d4J.ua)4J(dU(0 umm4J4JfdnJPiJmuu4J^muu^uu4Jrd rsj 
(djj tni-i DioJjJfdxiiJCnum^nstnDirtfAJcd n)cdOi^4JiJ (dtdJJUDitd-p-uu 
RS4J4J'P(dUfdumu4JU(docnn}ctf<d(dU4JiitnuD)UQ)m4->ucDooi^<u 
U0)U4J uoJnsons dtntnu u.uD)4JmjJ4->iJa) nJtnmd u(0-U4Ja)0)-ujJ4J 
tn^ dJos rdUfd4Jflimo)um mjJdmmojmrdcdunsdx) 0)Di^uoi<Pum4J iTj 
njrtC)*jjj4JAJUnJ4JDi4JOinJUx)utn4J*Jrt{d-PU4JCnii4JO)U4J*3CnjJiJ 
m 04J 0)4-)U4J (drt (d O-u nJ 04JOiCn4J m4JiJJJ-U4J «d-P4J oitdm nJ ou 77^ 
uu o^ (6 u xj (djjjJ4Jjj oi4Ja>4Ji^ (d oi (6 u id xi u cn^ miJ^ u tji-u-u i I 
4J(d4Ju Di4J4JOjJD)4Ji^p uC7)iJUcncn4J(d^ mx>jJ^jJU^uoiu mum 
4J u CDii oim4J4JU4JiJ4J^ u4J4iCniJm^U4J (diJU^ o)4J aij-)(doim4JO 
tnu o u cnu4J4JO)4J(d4J4J mom^^ifdaJi^^j^j^cdm rn^-M u^fdoimo) 

Dijj ord a4J4J^4JU4iu^oo)(d(dtn4JOi4Jm4JtnuuA(0mcdtdiJ4J4J(d 
{d0)«^nso)(dux^oioiu^t>umi>cdm4J4J(djJiJjJU(d<d(dOYm4imi>4JP 
otnm4JjJ4J4J tJioi4J m u ai-uu-pmaJOJOJi^fd rd (d-uu cn4JjJ u^j o x> v 
U(d D10 cniJ^mj-»cn4J(diiUO4J4J<diJm4J<pnSuurd4J4J(dDi4JO^^0i 
4J tnu D)m4J4j U4Jcnu4->4J4JCn4J4J m cn-u mtd (d rd mtncpm^'PaJCnuiJiJ 
uu or)(d (d4J4Jm(dm4Jou^a)4JiJ4J(j)t7)U4J(dmidDi4JiJC7)Utpm(duo) 
ufd-P u (doo)Cjiu(d4J (d4J rdmmiJm4J mourn m-umjjoxim^jummo) 
oid^OTu uoimjju m^.uo)cn4JiJmmm u^jmrniJaJm moJAJ uDim^JOoJ 
jjcd C7)u ojjjjuummcnjj uoimudim^jmmoj t7)4J mxJUiJiJxJjjajmm 
ucn-M-u O4J0)mmoi4J<Pu cn.M4J4J4J.uuuu4Jmoiu o xj u uoJiJutdm 
4iid mo^mxJ4Jaicnoi4JiJ mmmumuoJidu^iJxJOncnuiJ CDiJfdoiutn. 
o4-> m*mo4Jm4JiJAiaj^4J rtuuouu4Jiimrtmmcd4JO)um+JOi4JuiJ. 
uaiu u ujjoiu^ij oicnCDU4JU(d4Ja)0)-u4J4Jmmu-pmoiU4Jaim(nfd 
Ditd mo D>cdDi*J4JD)rtiJAJ*jmaimmcnm4J4J4JmoD)iJ*jmiJfd m^JiJm 
m4J4Jm cnm^jJxiCDO oiJU4J(d oxJtnoom^JooiJ omuordiJ U4^4^ 
U4J cnojJO)U4J4JiJid^4J m4Jumu^m4J(d4JOo.uu0)m4->iJ Uijuu 
tTi-u (d o4Jii4J moj mm moj m4-> u4Jmucnom4iommm4J4J mumu urn 
mtno mo ou mmoj^ m4J umoj U4j mm4Jm<u4-i4Jm mmm^j m-u-u 
o xj m4-> o mmm^jjm o x> umm<u4jmjjm4J m-pmrn mm^iiJmmm m4J 
m m^cncnmmiJ4J mm^jjj o O) x> x> x> x> o mm mxioju ommm^j m4J urn 
U4J UO om4jmum<u4Jmummox)mo4Jmmmmu4J4Juoummmm 
moimm o m<u4->m^^ u4J4Jmu4J^^^ umiijJiiU4J4JiJ mum mum 
U4J mo omoomm4J4Jj->u4Juo^4Jmmu4Jomm.ummmmu4Juu 
m4jmmm4Jijm4Jummmummmmmmmmuo^4Jmom4J4Jom4J4J 
m-M um4J4Jo mm-uu mmmmujj u ummmm^ummoummuiju u 
JJ4J urn 04J4J4->4J.um4>u4Jmumu mu4J^mmuiJxjmmmu4jm4J4J 
4JiJ u 04J4J.U mxJiJu m mo mm-u-u m-uiJ-u m mmov-u muu u u.u4j 
u m mm miJU4J4J mmoj-ujjm mm-ujj^ mojxi-ujjmmo m mmu^4J-M 
4jm4JiJO)uo4Jum4JumuommA>m4JumiJmmmmmiJ4Jummmm 
m4J4J4J4J+J4J4JUom4J*j um-po mm4J m^JiJmjj o, m*j mmummm u 
m o mm tnm^jmuuo o x^ mmmooj mjjmi^4J4J4JU mjjj->mmijmum 
u m u mmmo u x> x> xj xj x^ moj u m^ tnx> m^Joj 04jjj o m u muu^j o xj 
mmummwo a^xi x> xj mm o u m4J m m4J mumijou ommmuu u4J4j 
(6 x^ xi mo4Ju mm4J4J*u u m-u mm m4J4^ m4->u.u4->u mmu^^m u m-U4J 
UO U4Jjjmijmmm m'poaJxim4Jmu mmmmommomuuumiimm 
mo mo 04J4JaJ4Jm4Jmm u4JU4J4Juo4Jmmmumm4Jmmmu.umm 
moiu mourn muoj m m m m m <^ xj u x> mm^ mmujj mmxj muumm-u 
4J o4Jm mmiJ4J^.ummm u^^^-uojmmjjmmmom mmmmm-umm^j 
mm U4J ou.pmjJ4JmuiJijm-u4jmm mmu4JjJ4jm4J4Jmommmm-u 
moum4Jmom4J^m^mu4jmmumm4jmiJ4J4Jmmm4Jomum^4J 
uommoiJ04J4Jpm4Jmmumommmom4J^mmmmmo4JU4Jum 
mm m mo xj xj mmmm^ m-p mm m^ m mm^ m>u mo o m mm^j tr\v m 
tj\x^xJ(^x>xJxix>uxia)xiu mmmmm^mummmmumiiiJmmm.u 
momoo4J04Jm4J04JmiJ^4Jmum4Jmmummmmu4JiJ4Jmm4Jm 
mm-uom4J4J4Jmuommumummm4Jumum4Jximmmmm4jmm4J 
mo mjj muo4JmujjjJ4JiJmumjjm.ummx>^4J4J4J^4JiJmmmaJiJ 
mmmo ou4->iJm u mmm m4J4JuaJ4JiJ4jmm4Ja>m4Jm4Jumm4Ju u 
4Jijmo oum^juuoj mmmum^4J+jmummmmmm4Jm4Jmmumu 
u mmm-pmm miJ4J04jm^mm4J m4J4Jmm4J^4JiJ uu4JUuoum.p 
mo4Jm um4jm4J4J4J mommm^ojo mmmmmm^j m4Jumu4Jm uu 
mm-M u xj xi o m4J4J oojmuu m-u^^mm m4-»4imm4^u4Jmjjmo^>U4J 
ijm-P4J o)jJ4J mm-um mmmuum m u o xj xj u um 04Jm4Jm omm m 
mm-Mo m-pm^om-u4Jm muom^mm mm-umum mmmoojm^op 
momo4J^4J4J4^mmmm.umo4Jmm4J4i4iuou4J4jmmijmmmjjm 
m m-uoio^jm m4J4JiJ <j\u tj) xj x> o x^ x^ xj v x^ x^ xi o u moumm4J4iu m 
ojjiJ'pm^m4Joom-pmm(dum^4Jo^m4Jo^m4jmjjmmomjJii 
uo4iom4J4JjJ04J04Jmuuom4jm^mmiiom4Jmm4jmi>Oii4Jm 
ommo4J^om4JiJmmmmum4jmm4J4J4J4immm4Jmu(duo4jmm 
mm-p-pnsu^m-uiimmajjjmm-pfd-p^fd^rdijm^mmmmuumum 
om-uooiiomxJ4J4JommuiJ04J4imm4JummjJiJ-pmm4Jm4Jmm 
xi m-u-p m4Jm4J-pmoommu^>m^4J4J4J4J4jm4J4J mmmmumiJ4J4J 
miJ4J4Jm4J4Jijmmo4JmmmooiJumum4J4JUiJ4JmpmumiJ4Jm 
4J oiJm4Ji»4Jm4^mmmmm-poo4J4JouAi4JmuiJ m^o^mou^iJ 
u m-M tj> xJ xj xj mjj-u^j m4J4J mmo.U4-> mmoxjm-um m4J m-umjj^i^ m 
4JmAJomuom-Mm4Jmmu4J4J4jmumomo4Juou4Jm4Juoumm 
ujj^tn4^4J4jm-pj->m4jmmmo4->um o m4Jommom4-»4J^iJiJ4JU m 
mm-prd mmm4J4J4J4->4Jmmoo4J4-ioo mmijouojoj^m-pumij^j^ 
■u mum4->4Jjj mmm4J mmm mm4-> u m4J4-»m^m o^ o4j m^umm4J m 
XX xi XX u muiJ4J4J mxi-umumu o tj) xx m mm4J4JjJ4J4Jj->ommiJmom 
uoiJ4Jmm4Jmo4J4Jm4Jumuomm4-imo^^04J4JmmiJ4JOum4J 
4Jou4Jom4Jmmmo)^muu4jmm«JoiJmmm4JmmjJo^um4.>mu 
momm4J4JmmooiJmmmmmmu^mmmm4Jum^mojJum4JOo 
moj m tn-u oomm m4-i4Jmii4J m-u xs)x> xx mmm-u o xx mmoj mum-uutJ 



mumm4Juo4J^4Jomm4JU4Jmu^mi.>m4J4JOijmm4iaJuo4Jom 
mo^o mmjJ4jmjjm4Jummmmu^m mommjj^^jum-piiommu 
4J m^jo mumom mmmmajmmma^mmmmajmom mm4JO.Mm4JiJu 
mmuomm4JU4JijmomiJmmo^mm^4Jum4J4JUiJmmmmmom 
mupoj a\x> xj XX XX XX mmm mmu m^j m o m^oju ummm-u4^m4J.u mm 
m4Jmo ooouxxt^xxxxxxxxuvxxaxii} mupmmm^miJ4JiJ4jm4Jp 
momom m^j mjjm-u mm ou om mmmm4Jm4j m4J ommmmmm-P m 
xj ojjo>cnuo mm4J mjj^j^mm m m-uoi^momomm-Mid^jimum^^i^ 
4jmo4jmoo4jm4J4JO4Jommmx>m4J(dmo4Jo^jm(d(0^idm'UO^ 
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ijAjjj (dJjjj mjjjj mjj tn'P4->-p4-i^4->4i4J4-> 04J o CTtD)nl4-) nJ OiO)4J orooJ to 

tJmwSmS mltfrt SSS^tJo mo4J D^oio tycnrtmuoj pav o ^^^^ 

L) tj jj tj)u V V a)u OU4J m^J-ptdAJiPt) tji u u ^ momo rtcno oirtnjo 

mrtS^mSii m-uSUrt mSiirt Siiii S +JiJ o «J 04J4J C7)aJ4J m 0)4J nJ 



SrtoS^iiS£4JO)id8t5&SS1d1dOit)*i td td tnOfd^J cnmtd a nj^J jdoj o 01 
ojjijoidSStd SoJoSSiitS id o tdi AiiJ id4J cnu tnmtd a>moii o mjdtdaJ 
ij£liiiocS5o»iim5S<d m4J fd4J V u o mo4J04J td o tnmotdtdtdq»giAJ 

ijijoiJSS^]j5mtlmS5Smm2tdmmoitfoo 
IduooSSoSiioStdSitfiJaJtdtdididmm^JO 
4jSoijid2td*J*>om4Joommoid4J(flmm4Jid4Jtdiimm(dOfd 
mm4Jrd4Ja4jlj2ijx5uij o S tdAJ o tnid mm*J4J o 04j mtd mtd mtd^j o ns 
SSo4jmotd£tdljlJooStdmnjSii4Jm4JaJ 

S3oi^ffoomjjmuiimSmSid*JiJ04JomD4Jrt(d4Jmmooo^ 
5oijl5SSo&{idSD04JAjSm<d4jm4J*Jo*iU4J(dm^ 

rdrtidrt(d4jiJ*S45cniiijfdOmSoo4Jom4JO+J(^ 
3So5SmoSfli4iSSo&!dtdmdm*jm4-jOAiOT 

4Jtdmmmmu4J<d4J4J4J4JtdujjmmmtL<«*iHi^^^^'^^^Ii^9ffii2'"* 
B»m&S!BSS*J*jmmmtdtd4J4Jm4J4Jmotd*Jo 

OTtd<doo4Jid4J*jmm4J<dooo4Jmg»-Pcnrtf;myoo>4Jtdrt 
4J*i+>mmmtd4J4Jm4J m4Jcdo mjj^j jloiAJOAJrtrf id mmomojpcncnmja 
4JoB4jm4JmtdiJ4JcdasuO(dtd4J<dg)i^t(if>t!'^. (SS^. ^ 
jjSo Sid g)mS<dm£^a»4> rdo)m<d<d cnoj ujj o u o o ^ u v S mi^ <dvU4i 10 
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tJi4J4JCnoo o U4JiJ 014J oiu o rt tjitj)04J4J4J aJ4J*j (d4J 4J m<tf4JiJ 

cn-iJ*^tj)iJ oiu (d4J(diJ4Jn)(d ucnO)On3iJ0puniuoiacniJ4J(dmmu 

(d cncnCDiJ (diJ4->(dCj>^ 0)G)csutj)V(^xJVt^vuu (duu idAJtjirdfduo 
u rd (d (d^ (d oi-P cncncni>-tJ (j)0)Cn4J d>0)4J4j D)014J cdJJjJ d 0)Uii 

4J4JJJ U(d rdxiii(drda) tn4J4J-ucnt7)(diJ4J a)4Jfd cncdrdoJ (d D)O4J0iii(d 
li oi(d a>u D)(d4J4->ODcn(dcnaii(d(dooi^>doid4J oo4JO)-uu-udi4Jo 
^ "ti-y^ id4J4-»4J O) V V end 0)C7i-P4J o daijj 04J cd^^^j (tf4J4J 

4Ja)dU4J4-»4Jduod4Jdddd4JCn4JU4J^ucndiJ4J4JUD4Jdujj 
0i4JO)4J tno r6 4J ojjcnuo u OiJ^md md4J d d^jmu d d>u^ d^u 
dx<4J d cn4JO d ud^ D)cnd.U4->^4J ux) CDU a u aj 4J u D)ud ujj 
rtCnniOAJd4JdOio*JddD>omdD>4J^t3immAJjJOdd4JUddAJm 
5i*^ OiDim-utDAJ tno d ujJO^m ct\u tnd d doii» cooj ootnjJd 
'^-HSiL5^'^^^ ^ dmm^J u diJ U4J4J4->4JCn4Jd4J D)4J0)D)U d D)^ii4J 
d uoi(d4J4J^iJ4Jd cnu^ tnmuddd^^dd udud D)diJ4i^U(n 
d o u g)O4J0)00)d*JOOd^4JCnCnAJ0)dod4J*Jdcndcy»moAJOd 
d dfd rdiJdoJ d dd^tn*Jd dO*JAJjJdOtnod*JOdd4J4J^O)d*3 
g do oimAJOJO d uojJ4JOiJ d d tJi4J oi4J4J04J4J4J^ o o d ucpdd 
d4Jd4J d cn(7>d d d4J cncnd (7)<p u xj u o u (6 o\ u vs u u u di^d^ 
a>4->U4^o D14J umD)d4Jd4Jd04JiJ(d^d do^ GDOiJ4JO>d-udO)d 
d-u d d ojjjj o dii o^ tn u d cnou o^) u tnd doj o cnoi^J o u o cnai 
04JO4JOjJCnd4JjJ4Jd dOidd4JddiJ4J d4J4J4Jd ocndtndoJdiJ 
4Jjjg aiod4J4J4JO)4JO)t3r>d4JiJddO)d.PO-MCndd d>4J d4JUjJt;)d 
c)4Jdi4Jii4J4J d4Jd4J d^^cno od^ aioojoixj dCnoJ ciu o oo^jct) 
0i4JD)O0)^O)d)4Jd4-»d4JdiJD)4JOcn4JOOOd4J4J4JiJ^dtjidu0i 

a)dXi4Jfd4->4J d4JOdO)-U4Jd4Jd(n4J4JO t7)d4^4J4J OU4JOl4Jd Did 

gm4J0^4J4Jmdd^O'PddCn4J4J4i4JOddddm^uoo4JmdD) 
!S'!f'4-Si-H''-^*^'^"*'^y.tno^diJdCnddod^d*>diJdo«dOicnm 
d diJ 0)giJAJ*Jddtn4J4J4J tJ)4Jd0)4Jdod*iO4Jij)4J0)Oddd4Jd 
ddOAJdcn4Jddtn4J004Ja»md4JOdO)dO)db)ddiJAi>uddOTO 
SJ-^-yL^-fcL-y tntJiooioJ d4->diJ d o*j4J doJdiJ ooiDid^J 00)d O4j0i 
g)4J oi-P g)d+J4JOid4JoxJ d 04JUiJ4J omd m^j dOi*J4J v u u d^^d 
!5'?'HSiSS^"*-*^-*^*^^o>4J4JtT>odooiOAJd^^4Jddd^4Jmoud 
dAJ*JCngg4JOdAiOcnaJdd4JU4JomiJdd4J4JdOii^dD)d04J 
4iy'H-HiS.!5'yt^^'^^oit7>cnAJdodDidtJiiJd4J4JO*Jdo>ddd^dd 
dd*J gcndd4Jd4JOid4JVdmd4JOd4JAJ4JO dmud dodoioioJ 
D>aJ4J d^a)4JiJO)4Jd4->d4JdOi4Jd4J4Ja4J4J4J dtnmdd d4J4Jdt7i 
^■ySi.!llS'B'*-*^«^*^^^«*0id*JO^4JXi0)4JdOdddmdOddtj)d 
4J dg)a)gddOdU4Jdd4.>Dii4JCnoo4JDidd diiod odUiJdm 
H'^2'H!2K^5<^H*^SS0^9S-yS2}Of>gi4iOdiJAJOdcnAJd4Jdd 
ojJd od Odd4iOUGnd4JdOdd t7)iJdOi4JO)4->4J4Jd4JjJ.P4Jd4-> 
u d-u d4JdCn^ o0)O4JaimodO4J^dO4JCn4i4Jocnddddotn4i 
d^iJ d4J4JO d^D)-u ujJi^iJ moioiiJ odiJO)<u 0)04J4J oo^oJd^ 
d4J o d^4J dp op-p D)0 o dp d d>ppoppopppp oipdppo 
pp o 0)d dpppooit7)pp OOP mdPPdPp dppd 0)Pd d dP 
doo d optjid opdppouo od cnoip DiPPPdtndppdPpm 
S^^i-y Si^S^S'*^ t3)PCno cncDOiPOOdPO ddp dopd d mddPd 
d Old 0)Pdd d dopp dPdP tntTio dddD)opdtT>PO OPPOd 
d dd dgopppoidPdPOPO)PPPOOdcnPOodoO)tnPOd 

oddtjimmpppoppoiddpoooipd dppcndPtnmtJitp 
&Jiii?"^«'0^^0>*^0iodPOPPOdddPdpopdPPOpiip5i 
OiQ)D}doopppdDiPPOt7)OOPcnddddddpa)PPODiPdd 
pdgi4JOppD>PddO)ppmppdopdocnpdPPD)PdPOOln 
S*2}!l^&*^-»J0i-*^-^*'*^-^»'>^*^^*^-»^0iPtJ)dD)PddOddoopdocn 
&)cnmpt7)ppddodopopooppppo)PddOD)PCnP(nodP 
^iJS-Hfi*^^oiPddPdocnmpdoodpmdmo)0)tJ)idPPddcn 
p oootn4jpm0)poo oiopp mo tnmppmp cndpmooppdm 
oodd OidoptjiP odPO>Pd oidPOimPOiPOd 
dDiO)dC7)ddd O0)dO)daiPD)dPddPPP d dompdi>ppPd 
oiQiP ddpdOiPdcnoidP cnp d o opp oop otTio d d dpuop 

Ei!iy g)0)C7)o d d oiooppp oiDiPpp mop d o tndpp mo 
d o o mmd mmp o dpp mp mopp tji xj u u opp u d mpp d d 
iiiii^ 51"^ ^ ^ ^ dmd d ddpppmmpo op d md od d mppP d 
mgomodPuoodppmppdddoomdddmDiPdppuPd 
S? S^PS^"*-* mtnmpdmpppp d op dd mp dp mdp d dppp mm 
g dp dd mp d dp dp mdpppp mdp mmd do dP d mppp m 
HS?5 Si^ ^ ^ opmo mgiopopPPPPdoPd ompppddd 
^^-bi 5)oodmoojjopdmmmpooooomppopmdopmm 
S-4!^<3^<d'^cnpdmmodppmPdPumodPPdPmmopdm 
dPP <6 ci ^ mpppmdoddooppddd moojopmdpdp 
pddgpdoofBodOPdmd.dPmdpod4JdPpppdPpfdP 
lS!l2*S"'^"u^>'^y*JU"^^0'tJOimdPppooopdt)Pdoddm 
{i£SH.*f!9"*'*«ii^5iV. '^^«fl^"^2"4ii5><«*^oiompt5ppm 
2^2^ SfS dpo mmd moppppp mpmdp mdmSmp moppp 
RR*iiJ?«^*«*JAJ->J0immmpop0PdPddpppffi45mpp 
HiiHSi^<l->J'«'*JDimpododgogmmaJopmptimppppdd 
iiS^ti.^'^^^nSCDP-up 04^md dPdPdPPdPoSdppppop 
odmu4JD)4JPPdJJP mdgidPPPOOPdompmmpPOitifdS 
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JJ4J U4J m O) vs o u tnmmjj ai<o d at u xj u m ujj ns ns on) tn^> o^j (Djj u td 

(d oi4JO)U(d^cd ucn4J-{d4J^ ai-pmuoJumaJOididUiJXJUuaaJdatUAJU 
O)4JO)(d^U4Jt7)uid4J4Jn]U4J4JOim4J4J(d(dx»U4J4J(d0ini4JCnt7)^uua)O) > 
tno)(nd4JiJ4J4J^(d4J4Jmo(d(dn}0)uxifl]a)4Jt7>(dmuiJ(dDiiJmiJjj(d4JiJ CNI 
.4J4J(dJJU^(d<dtnajJUa$jJ4JUrdO>4J(dn5fd^id(drdDiCniJCniJida)4Jrduu^^ 
a4J04J4J(domfdiJUUj-}m(diJiJ4JrtucniiPCnuu(dd^jJut7)iJ4Juu4J 
o Id t0cn4J(dU{d(tfuui3(d^ mo^4JjJ4J4Jm4->u(dO)Dium utdmuxJurd^J 
oo)CnnJAJiJfdtJiD)UAiOcnd^4-»4J4J(diJAJcooiuaJaJ*ja)CnjJnJtJ)4JjJOO*J CiJ 
04J Old tD^-MOiidu o rd4-> Dicn4Jfd mm v o v cdoitd*J+J diooj oud 

d 0iJ->«tJ'«JnJiji4J d4JO)^*J4J mo4JD)Cnodd4J d^4J ddOdcnaJdudoJCn 77^ 
u OCnd (6 u u u UiJ D)^ Oix> d ud^JdjJdjJd d)<uO)jj d d Oi-u d md D)d o i I 
u d4J D)C7)4JU4iomd^idood4J.udiidd4JCniJdiJd.p^DiiJ4J od^m 
o AJ oo>jJUC7id tnuu^ u^^dbiiJddD)-PU4JUiJ diJiJd4JiJ4J4J4J^d 
d d dOid4J4Jd 0idOid4JU u D)0idd<ujJdD)Odd4Jmd0i-PdjJ0)d ua 
ocn'i->'>->CJiOidddOdmO)Cnud4J4Jd4JUd^dU4J4JdC7)d4JO)OdjJdiJ 
doJ O4J0i4JiJddou4J d^ ud4JiJD)-pm4JdcnOiddDi-PO)otndaoi4J4J 
Od-u o dUjJ4J u tnd cdjj 043 dxJ^d dx^dtncndjJ-udoJ d cn4^D)<utJix>i> 
AJ d Did t7iCnd4->.uDi4^(7idO)4->d^du ud4Jdducn^d4J4Jdd4J4Juu4J 
cno4J 0)JJ4J 0)d4J4J d u u d4Jjj.U4Ji>^ d cno u u mu^ moJ djj^oj oid^ 
0)oCT»cn'UO)dcn4J4Jt7iuda)^4JddDiJJ4JdC7)4J^xJiJCnddCnoudduu 
4J d daidjJd4Jddmcn4Jd ujJ4Jcn4Jddddcnmt7iud^4J^duuda>-u 
4Jdcncn4JDi4J4Jd4->*J4->iJO)moddO>udddaiiJOAJdou4JddAJd4JiJ 
uaJd4JU4J4JiJ4JdO>d^d4JdU4JU4JdO)Cn-PUduduutJi4^0)-P-U4JU 
4J D)<ucnD)0>d4J ddOi4J^ tnu d4JO)<uiJd4Jd dd^iuouddud dOiiJO 
d d4idD)dd4Jddd4J m d o dU4JO0)DO)UDiud4JjJ^4Jd4JmdD)dd 
4Jd^CnoiU4Jmdumu^mO)m-POu^U4J4J4JD)ua^duuddddd4J 
u u dd d4JdcndOiDid4->d d mcnOAJjJdduutnmuiJUUOiomu^diJ 
a4J ud dU4Jdd0iiJdj->a)O cn4JU4J ddoJUCDdd U4JD>dd4Jd ouoid 
4J d dOiaJOiddddddjJd 0)d.uu^ddddCn4JdU4>iJdD>4JOdOi^o 
u d dDioioidiJ dDiuu^cnmcnjJDiudd04J4JUd uujj U4J4Jcnu4JOu 
(7)d4JD)d4->dQn^d uoitjid oi-udiJ^ddOioiCn^d dd4J dddddd^iOi 
d d Dd>ddddx>uuo>(d d cnj->oo>u U4J4->d doa)J->Di0)4JCndd dojjoi 
d d C7)d d4Jdd4Jdx>4Joa)4J'Pd4JjJ4JUdiJdOiJ04J4J4JiJD)dOdd4J 
ddxJ-u ddddduuudd U43UdddD)4Jd4JOD>'Pddud^d4J4Jd^ 
4J4J uD)4JDY4J-uuiJ4JU (dcn<Mddua)4Jdudd04J u du^Jd^iUoodaJ 
4J4J4Jd dd4J4J 0)Cn4Jd od u oo>.P-M4JCn4JU4J0)UUdajJdddO)maid 
uoiJmjj^4Jt7)0)d4J4JD)^uoidiidcna)iidt7)iJmudUdddux>d4J4J 
fO Did Diduoimdtnxi.u cd d udiJ ud dii4JCntnmd4idcnd)(jidom-umd 
U4J (7)O4J0idiJU.PUd diiJD)iJd^cn4Jddd4JUdd u^dddoi<uu 
Old ODidd4J0)d0io^J4Jd 0>-udjJ0)4JO)d0)UOd u dO)UUO^ ddud 
Oi-u Ud d4J^d^4J^d u 0)d^U4Jd^O)4Jumddx)4JOidddOd^mu 
d^ d Oi4Jd4J.uOidOiu (dai0)O4->D)d^0idDid0iu d4Jd dddO»d-iJd4J 
Ud udO)UddiO)iJduoid 0iOJJj->dddOdudjj^4J0)4Jdod0ix)j-»d 
nsaxi^AJOOU diJdiJdd mO)dO)d d4Jmodddi34J^OiDiU4Jdd4J4J 
d d d^ cnaiud4Jd4J0i^4J^^^4J trtud^uu4Jua oi^j 0)4-»dd u^d^J 
dduudd4J4JjJOidai4JduddD>OiU4J4Jua)4JdU4JjJ4Jd4JddddiJ 
U4J d4J Udoimoddd o>^ uud4JOiuu4JO)4J.P4J.uu4J dd4Jd4JOOid 
0)0 u d4Jd4Jd D)J^04J4J a>^4J4J u u d OidoJOiOi-u 0)0)0>O)0id d d d d 
daiJ->dd4J4JUduaiuoi<uOiOddd4Jm4JdOiOidud4Jd4JdjJUd43Di 
d d Old UiJd4J4J d^ d^ddd du^ai4J4J uuoiii<M-Pd mdUD> 

^dddduuddiJuudOiuoiUiJjJ4J.POddD>diJ^ddou^^iDidd 
O)dU4JdUdUOuuOi(ddO)4Jdi>4JdOi<u-Pd0id4J^U4JO)dOd4JO)d 
d^ui3dduuii4J4JiJ0>0i4J4J4Ji>ou^o^Uii^od4J4JddddO4JU 
diJmou4J^udd^Ai4JOiO)ddJJdouu4JUtnddd4JOdUiJjJdmd 
4J4id0)0>d0iD)dad^u0)d4JO4JUO0iududd4>U4JOiJdUdud0i 

4J d 01d4J4Jd4J dddOlOd 0)Dl0lUO0l4JOUUU0)O4J4J0li^-U04JOU0> 

^4J dd duU4J 0JJU4J (dOi4Jddud4->4J4Jd4JOiO)aid4J4J4J4J4J d d doi 
4J u uoiO)4Jdd oiudu dOd dd^JU dd4JdjJd^4->d4JO)dd4iO)jJOiu 
4J d d^4J4JUd4JU4J d omudduuuu4J4J ut]ia>ad4J4JUcnU4JiiOio 
u d4Jd Ot+J4J4->4Jdpoooi4JOid4J*>^0)d*idddO>d^dddi>OidD>o 
u Oidd4JUiJ^uda)-u Did 0i^4i^4JiJ0i4Jd mu d4Jd4JdiJ4J4J.U^du 
Oi4JdmdU4J4JXJd^U4^a)OiO).U4JU4JdddjJOdOii4Jd4->^4J0)d4J4J 
u u Did 0)dud4JdDid4J4J^jJdddOiUii4JO)UU DiiJd ddoi-ud^jjoi 

4Jai4J4J U4J04^dDldU4J4J 0)(tf4Jdd4JUiJddODlU^OlU^dOddUDl 

U4J U4JiJd<Pd ddDiuiJd UiJ4JddU0iuddii0iO4i4J dd^JO U4J4JD) 
Did dd4Jdu dJJdiJU DiO)d UDiddJJxiDi-u-uuDiUiJOdUdaJ^iJjJjj 

4Jd d4JO)D)D)0)D)d4J4J Cd4J DlU4J010lU0l4Jd4JUd4JiJO4i>O4JU4JUDlD) 
U d4J4J4Jdd^»4J4J4J d 04J OlO)D)d4J4J4J dd dOlOlO dJJ4J4J UD10 UOliJ 
D14J 01-U (fi AJ V <^ dd OlO dXJd dU4->d4-»4JDlOl-M U4Jd-UUO^4J4J0l0l 

d u dJJ dd04JiJ4JDi4^do 0id4Jd0)4J4JdddDi0i4Jd4J4J4-)UDid4J4J4J 

4J^ dU d4J4J4J Udd4JU \J\ KT\V U O AJ AJ UD1J->Dl-P-PUd^4JOldXJ4J4-i dd 

u o^Did4J4J4J dU4->u D14J dU4JU^) u d-U4Jdu D}UDiddDiuoi4JOud 
4J rt dDi4J4J4JiJddoiuudd4i4J4JUddOiDioi04J4JO)Oiudo^*JOdu 
mdjJ4J dU4J-P dU4J4J d4J updi^p d^OiJ d^j^JOddddOid d Dijj4J 
ddud4JUOi0iiJdUDidjJUO)d4JUOiadDij3Ud4JidudO)dDi-PP0iP 
aJ4J Dio^JdiJd^Oimd d u oi^Jddu^oidJJdUDiiJOiJUiJUiJ duoJd 
0}d^oiO)AJUdDi4-»Oiiiduoidd4JUd4JUd04JdoddO)4Jd04JO*Jd 
oioJ D1U Didd4J d4JdiJ oioid4J4J4JP dOi4JUUD)d Odd4J4JdD)Oiu dd 
AJ d dd4J4JdPda)xJDird4Jddd4Jii4Jd'UD)DiPdOdO)d<POidDi-MPU 
d4J dduuod d4JxioiD)PUOoudPOiOddOd4JO)dOioddOiiJdu 
u ddOid4JDiJJ OIDIOP Di-u 0iD)dUd4J4JUid DidU<ud Ointm <A Oi4J o Did 
&}!S!5i£->J-»Jf$4J4Jtrioidd d4JdO)UUiJdd4JD4J4J4J4JdiJd4iddPAj 
u 5}dd DiP4JiQ^ddD)nSiJ4J<Pd.ud d dd^omd O4JOiJJ4J0i'UdUDio 
d Di4Jdfd4JiJd4JdDid Did 0)4Jp-POiupdJJd4JUdOid d-U4idaJ4Jdd 
u diJ^J uuiJ4J4Jj->oi-u idDiOiDiJJ4JddJJDiddUdd4-»^)d4Jdd4JOid4J 
u AJ mdjJdOid U4JDiOiudiJ4JDi4J4J d4J4Jddud4JUjJd'UdOixid Did 
dd dOdO)-Ud-P4Jdd m aj 0iODidudd<uuDi0iU4Jduuudd di^didi 
d-u u U4J d d4J d d d d4Jv Oi-u Did Oi014J-U4J Did u d d d d d D14J4J O d4J 

UAi4Jd4J4J4J4J4JD1d Dld4J4J U d AJ AJ AJ DidP dDid 04J4J4JD1dd O AJ DI4J 
Dld4Jd UU4JPP4JDl4JDld DlOUJJU4->ddPD1DlUUdDl4JPODl4JDtOlDl 
d d d*i UddiidUDid didi*j oo dU4JddDi+JiJ4JOiDidOidOd*id4J4J 
d d Ud D)UdjJDiPdiJ4JDiDiUDidiJddDiiJduddddD)OD)UdUU4J 
'HiiS?Si!l-i-^'^ DidxJ d u cdDiDi^J^iiJ Did d-Md did D)4JUdOiddU4J d di4J 
AiDiOigiCndUAJ D1DIU 014J4J d4J oiud oiuOiu (fS ij aj u aj oidd d4J d^j^ 
^ 2."^S}!S"*J dAJuu o AJ AJ u D1AJ d Did d4J4JjJ UDiDiOidDiOit)Did*J d ud 
^&^ii^!imdUdDiODirdU4JdU4JdJJadPdd^ZSu.iJ-uDidup4Jdu 
tiSJ?tiS5iSiiifS*^*^!2**'''*?3'*J'^^0i*J*Jddd*JiJUd0iiJ+jmDi0id 
AJ Q Od DidOiDtd-P-Pd^u ddDid4J daod4JUDiudd4>4JddDiduu 
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4j OS OiDiO 0*J 0)0>«$ <A xj u u ort aJO4JiJ4J0i*J4JxJ^0iCnAiiiAJ nj CO 

Id Rt04JU UfdUii^ (d 0i4JiJaJ4JOO4J0>o cddinJ rtoJOjjtfnJjdOfdm 

Id 0ioDicd+Jrd4J4Jcdid^4JO^td0i*JO'^'^'*^HRH2.iSHiiH!?S2^ 

4J cnid(tfu^fdiJidoocdoDiaJOiJ4JjdOi>4jymiJm 

o D)-P<tio um ouujj 0>O4J0i4J(d4JOOO<dfdctf4J4J 0)C>4Jjdrt4Jm 

rt o^otnmtnoitdnJ tnmoi4J4iU4J4J4JAJAJ<drt5>4J^tnoim4Ja|gif; 
8 (d 04J (d onJ ordrtiJ tnoJxinSiJjJ nJOiJiJ 0>Cntd4J "AJ^AJ^jyitf^J 

ooiJOO>mD)4JidD>id*JUtj>mig4J^id4Jog)mcnou0)^ 
m4JO(d^rtnJaJOfdo<dU4Jmcd4JiJ04JOrt4J4Jm2rtg»2ijyg2 
cd nJunJ^JOfd uunj u4J4Ji^4J4J004J4J*JflJiJU4JCn5)cdidtnjdrtrt 
jj ordox) om rtcdnJ CD-U-U omtnjJCn-uooDOO+JidnJrduoortjd 

4J4JiJ4JrtjJ04JnitJiD)00*jn$m4Jrt4Jn$*J4J4J*JOdfdnSrtuuiJO 

4JOOOO<d^O>4JfdoPOrt(d4Ja$4JmrtmA;g)rt4-)UDj02f^ 

00)U4Jid^mrtdcd4Jmm4Jam*JiJrtfdoofd0i*Jrtg|J2oo4^^ 

(domucdcdn34J(d4J(d4JOi4J4-»rtiJ4JAi4J*JODiuurt4JopiJ5rd5 
^ U4J4JO muooiJ aJcntd4JaJ(d4J mtdcn4J>5i4J 00 S^^SiJ-Kil^ !2 
Oirdoioo^nj nSAJO ns cnmoin) nS4J D>4J4Jtnfd4J4J4J i-HJlSHS**^ 2 
x> mom4Jmo>4->iJ4J ocd4Jfd<da$(d4J04JnJ4JO-P4J tnocnrtOfdiJjd 
m nS4JaS4J^4J (OiJOio 010 n)(iSU4J^4JiJ-U4JaS oui^ou^juu^u qi 
*j ooort(d4J«$<dmrt4J(don54J*jmQ4J^fdc>rt4Jm 

mc>ufO(duuas(d4J-PU4JUO^uU4JO^ujJ(djJOiJU4Joa(duoi 

m nsuu4->0)<d cnofdjJiJO ntiJRtcdcnnt4Jd^iJid rd ox)4J(d<dUitf4J-u 

Id onJOid 0)O njo^m m 04J moo<dAJcd*JU4Jid4J o o ooi^Jrtrtitfu 

rtuooo4Jidcn(d*d4J^midmu^cd*J4J4JOrt4J(doowm4Jmjd4J 

0)4J4J4J4jmonJoo4Jrt*J4J4J4JOid*JnJ4JCnqo<dm 

nj omm4J4JmiJ004JO*J4J5ipnj<d4JiJ(d*i4Jm(do 

o o)D>oi4J+jm «o>n5 cn4Jo (dfdUjJOimooonJ^immuomqprtixj 

Id oi4J4JAJ4Jom*J4J rdoo (dnJordaJ4J430>4iU4J <d oaj Ji*^2.2*2 

m (d «J 04J cno u\u u\ ai u ^ tJ>n5 04j rd cn-uoj (d u td id m iyio5>AJ g)ro g 

Cnuuo(dtnrtcdfd4JctfO04JU4J0*>4J4JO4J*J9.2]''^ii^iy.'^iR 

mo mnj o m*j cn^j mid o ojj i^-H ^"^iiS PPSlffH {Pii EPSii FPii 

Aj mo4J4JmmiSurtcdm4J04J4Jt)4JU4J4J*imaj«diJmmi>oni*jf; 

4J ^04JU[d\P4J(doidm4JflS4J4JidiJm(dou(d4Jm4i(d4J-PC}pm4J 

id(oa^otd.un}U4Jitf(dm(tsm4Junsmi04J4Ja}dm4JU(d4JU(d<Po 

^ UiJU4J mid ucdflsuiditfdidu m4Jn(mo^jjitfmO)iJ-p-M(d(dcdm 

4Jtnjjmurdma4J4Jumo4Jj3mntdU(dafd4J(d4i4JUii^iJ|dn}m 

Id itfoSasaipm m4J.MO4Jmnt43(0(d4JnSnfaf idun) momtd D}JJid4Jp 

m(dmoummoidD>ajrtmo>AJ4JO>maJflJoi>mmopmiJm4JiJfgp 

5rtm*J-pmfdumo4JflJmoo5^|drort04Jjdi>oomp 

Ajm4JmAJAJiJrt4J(dAJmAJmrtrt4J«m4Jm4J(dp(drd*>A3cdrto 

4j!duionj^moo4JmmmommmAJ^o«4Jopidmm4J*JwrtA^ 

4Jnjmu4J4J4J4Jojdortrdfdmm4J^^4Jomurto 

!d!d045iJmS13njSooiim(tf*Jrtmo+j^ 

mmom^Sid*Jcd(d « o*j mmtn^j « o mmA)mm4J4J4Jo nJ^Jtd rtm 

!dSiJ4lrto+jm^cnAjmomcniJ«Jtno*JAJOiJucd4jmiJu 

Id m(dmnj4Jmmrt4Jm(do rt4jmnJiJ4J4Jprt*JO}onj4J4JiJrtiJip|tj 

mrt 04J4J (d4J «j m4J4J m4J mm^*j xj u 4j «d s>2EJ,Ji3i; S g^-y JJ,*J 

*j 0)oo4J^4J4J4Jrtoom4Jm4JW4Ji24J*Jommmmrd 

idm4J4JO(dmo4Juuctf4J4imas^oid^ouijm4Jidmtnmo^4-|u 

4J«JOUm4Jm004Jn$4JlU4JUltf04Jfl>4J*J«d4J4J4Jfl1ldOmtD04J*J 

o 04JAJrdid&)itf*JomiJ04J4J4Jmo4J4Jomom*J « rt^tiii-BtiH 
io^04Jm4jij4->iJ04JiJm(dom<doo4Jom4Jrtmwmoidmnjq^ 
' OP nj 00 COP rtP flJp o mm o m«Jp<dPrt mp mppmrdrtP o 
mtdprntd oppfd moo opm pdpprdmidpid nJ o Oitdm^jdmPP 
p (dpmp (dppp mop (dportmnjoiprtpopflj mmmflJO>mo>p 
cdPidPrdomo<dnjnJnJ{dottfajpomaJocdtdm«drdmP2!2)PPf; 
Id mpo moidPfd mp itfmmppp g>9>22 oojppppp 2]D}«H'K 
mpordmpmodpatopppidp idflSidiO rdPOP (d(dpmmuPO 
ppoio %(dS fdPP m ntmnjo oj^pppp mpoo mup rdPPttf-K 
rtpitfmpmpijpppptd oomcppt; tiiitif; *i ffi^^SV. Hiiiittii 
itfpitfmopp ftfp ospflS o mmpfd nsnsmmmpiDmPido ommttf-^ 
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(d OS n5 cT} aiOiu-U4JjJ^> (d4Jn5fi} n)cn4Jua) cnoiiJrta) (doiduojj m nt a)x>U4->-u 

u xJ iJ o u o(T)(djj nS4JjJ4JjjmmD)uuu a)0)mntiJD)aimD)dn}a)4Jun4JC7id 
tnu V u o o u u uu di-m DiOiJJ-paJU cd lOOtncdntnS n) D><d'P0i4J cnnJ <d (tfOi<P 

a (tfii^J^J o tno 0)flS4J4JjJ O-p u v 4J aj ns^ id d (tf m 01^ uoiaj 0)-u nt DiOi^ua^ 
cd(d.M4J4J4->(d U4J miJ4J (d uo D14J (du.UiJC}4Jfduuii m otuoi cdtnu <d cdid ci 
(d(di>oi4J4JO(d4Jn5(d4J^fd.pid^04J(dfdUD)fli4JUOiuidfdO)(dflSido>oi4J4J 
4J diU4JO (d4J4J.u (do cn-u<d'PUD)0(d4JUCnD)cd4-»(d^ u (dmuuiim (d u u 
idCndOn}C7)0)4J4J4J4JcdjJUiJ(drdO)<dc>ai<d(d(d(dU(d4JD)(d(d(doO)cdCnua} 
ld(d (d D)4J U4->rd4J (d^ O (d4->4J4JUx>(d n5 (dUO)(dU OlCTlDliJ-UCnrdOii^^fdOlcd 

id<djJiJ4J Di(7i4J4JjJiJ4J (d (d4-) u (d 0)0)0 (do^cdnS a)4->^>cnD)cdO)Oi(d o tnu o 
4Jid(d<dai(duDi(dop4J'PO4Joa5(d4J^(d(doid4J(dO(d0)iJcd(dcn<dt7i^(d-u 
DiCDi^4J4i<dOii4J (Tini m^j 04Jucn-P4J4J (d0icncd^4J4J m (domojoo <d cnid^J 
4J4J(d4Jmo(d04J(d4J^.P04Jti>(diJO(d4i{dD)nJ(d4J4JPDiPOD)(d(dd)<d(d^ 
(donscdiJ4Joou(dnJrd4JmDi(d4JOOoaDiidid(d(dait7i a\u 04J(d(d4J04J(d 
(d tn-P-tJ cn4J4J (do mjj o o u v u u u v 0)<d(d4J tnm (docnidcprdjj nJ n5 (n 
moJP OP oi-u D)4J 004J4J moJ cd 0P4JDiasP0)(d4J0)(7ioop(dO(dP rd <d<dP 
fd (dp 0)p oi^p 0)4-» o 04-)^ (d o cn4>*3 tJ>(dP OtdoJid (d*i g)*J id inmid Qi^iid^ 
(dO(dJ-»O0)t7iojJ4J(d<dooDiastnpO(d4i(doo0)O(dO(d(dO4Jid(d(dD)t7)tn 
<did(d O)0i-utnoo(d<d <tf^fdCno dojoocnidjjpjjxjp (d0ioO4J^P (dP4JaJ 
iiO(d4J-POD)0)id<P(d (dflSAJ4J(dfdidO)OPD)oo4J(dD)t7iPO)-P(d (dP4-»a)'P0) 
ou(d idoocnj->0(dfd idO)4J^ u (d4J(tf-PDio>(dP^(dcnD)P^otPidP.p(d(d(d 
4-> D)O4J0i-P.U(d4J4JP (d a)4J4-> (d oiJ4->4J rd(d4J0ixJ o (d (d (dcn(d4J(7)(d <d 04j (d 
(d4J (d 0)Cnpcd04JiJ(djJ^ cnmiJ^'p ido (dooP(dP a)&)P0)P4J (d (d (d (d(d o 
4J(d cnj-»P ocnOfd (dp4J o tjnxj t7)0 04J(d (dooo(d tTiPfd id4J0)(drd(d o tn.P4> 
(d o m(d Id (d(d(d6i(7>Di4JiJ4J cdoJp cdjj (d (dJJfdU4J (dcnoj tnd)jJtji(dP4J Di(dP 
(d OP cn(d omop (dp cn(d mcnoppoi(d (do>ou(doid^ a)(dp{did(d opcncn 
id(dcn(d0O(do<dD)P(dCX)tn-P(d004Ja)4J(dO(d-PO(dO(d(d0>(d<d(d(dP(d^ 
(doo>-pai-PPO)p4JP opoD)0 (d oO(dPCnoo)(dcn(dPPO rd(dfdPOtno4^ 
(dcn(d (dPom(d^4J0i4J 0)(d4-}(dP(d(dDiidpjj(dDipP o biocnidiJpo^tTi-P 
poip cnDiO(da)P4J(d cD(d om-P (d0)O)O)Oi'Pcnuo)a)oo4ioo>(dpp(doa)P 
04JCn-P-Pid4Jptnotn(d oo4i4J0i(dDi(d(dO{dooi4Jid id o(dO(doiPOiO(d(d 
4JO)-P D>(did4JCn04iD)OctfoioiOiPtn(dOio(d^cntn(d(d t7)t7iidid(dPt7)-PP(dD) 
4J4JP (6 u c u u (do^4->4Joi(d o (d4J4J4JO C)ni4-i o (d (d4JO a)(dO>p oitj)o tn 
4J DIP 04Jtn4J D)<d4J(d rdom^J tntd nSiicdPPoJtnoo tn(d D)(d t7)(d(dm^pmm 
O(doid(d4J4JC7)Cn4JP4J4JO4Jtnoo0YO(d(dO(d0iD)PC7i'P(d(d(d(dpoop(d 
4JiJOC7)PO(d(dP(dO(dO(dO(dPPP(dot7>ou4J4J(d(dO(did(d(d(d4JGn(do 
vPOfd (d (d (d4J ocdiJ^jj (d 00 (7)cnpPD)0(d (d(d{dii(d cn(dpcno)P(d cn(d(dP 
4J4JpO(docn(dt7)(dojJO(dCn(da)P(da)(doooiopo(d04JDiD)(dcnDiP(do 
(doCDjJOPXJpjJ4JpjJ(d4JO(d^>(diJ4JOOi(dP(d(doopppopODiPO(d 
iJ0i(d opO4Jp(d4J0jJ (d (d oiniPO(d4Jn>cn4JOi43ooiPPp{d(d(d(d cno){d (d 
<d4J rd (dp Dip (do (dooj tdp D)(dPP (d (dO)(d (dCD4JO)Di0)OOiCJioo(d (dpp o 
(d(d o OP Di4->C7)0 (do C7)(d t3)(d OP Dioo(dooa)(d(dP 0)(dDiididop(dU(d(d 
4J4JP o 04J4J 0)C7)(d(d4-»'P oiopPoJoJ (dPtrtn)P(d C7)(d (d (dcnoJCncpPP (doJ (d 
4JdiP (d4J4J4J cn<P4J DYfd (d (d mp o (d o 0)Ocn0)O(dP(d (d o>(d4J4Jp(d (6 u u D) 
(d-P^4JO onsptd 00 (d (d4J t7)<PP-P4JP(d(d4JOidO(d D)id(didDi4J(d (d^J (d4J 
o D)(d 04^jJ (d oo)4-><P (d (d (d^4J4J 04J4J cn(d4J0i4J(d4i oiidcnooididp ns o^ (d 
(d(d o 04J rd4Jm4J4J04J 0iooP0i'P0)4J4->ocn(d0)^PCnu4J(ampni (di^cno 
tp^pxi(d tnopidxio^x) td o^^i> rd^(d04J0^^(d (d o.pod)0^ mo^cd id 
0)4J4Jtncn(d (dp u-p-po (no oooJ^icncnoofdid id (d cdoifdcno^ojcdo 

Id 0)D)cncn(d4J op-p (djjop oojoj cn(dm-P4Jtncno o>oooitnp(dmp<d tn 
id4Jp^(d 00 id(d4J<d (d4J cno (d(diJ4JjJ<d(d(dO(d4J(d(noo(d4Jcn4J rdcnmx) 
04JP4J (d tno (d4->jjp4J-PP(d fd tn(d (d moscncnidtd cnO)4J (d0)ocntnrd I7)43(d tn 
4JOP (dp tnoo^ (do tJ>4J4Jo tntno(d^ (dPPODiPcd tntn(d(d(d(dtn(docn4J 
(d4JO (dtniJ(dO(d4Jp (d(dooptn-P(d(d4Jtnocnoi04Jtntn(dtn(dPPcn(d4J(d 
id (d cn(d(d tnoo^juidpo tno(d(d tn(d4J4JPCnpid4JOP(dtnrdcncnPPtn<P (d 
(d4JP (dO(d(dP4J4JO o (d tn^jJO(d4->.p^^(dO(d(doptntntn(dcnp fd^4i.p 
(d(dP(dpooojJOO(daJid(d(dcntnooop^(d4JOtnopcntn-P(d(d(dOiJ(d 
tn(d4J (d (d tnooiJ tno (d tnoo op(d(djj tno4>oo4J4imp4J4iiJpa)Cn(dtn.P 
o^<POP4J(dtniJ(dP(dcnDiO(d(d(d4->(djJ(d(doo4J(dtnp(d4J^O(d(dODio 
Cn<P4J (doitnocn<P cnp rd cnoJ id tntdppid 00 (d tn<prdCn4JP(d rd rdcntn(d^tn{d 
iJOOidjJ(duo4J4JO)-P(dD)4Jnl(d(d(dcnjJtn(dP(doidoootn.p(dtn(d0i(d(d 
O)(0CnAiutntn4J4Jfd(d4JO^uuiJ4Jtntntn(d(d(d4i.p(dootnooo(didtn(d(d 
^^4Jfdum4iU(d(dP(dtn(docn(tf(tfcn(d(dO(d^tn^o(dotn(dcnO)(d(d.pxio 
o tpo oi4J^0)oupo t7i(d idopo^(do (dotnp(d<dtnotncn(d(dmo 0(dtn(d 
0i4Jtn(dPootn(d rdP tDcd cno (dO(d(do tnP(d(dfdcn4Jp tntncncntntn^iooj o 
4J (dP (dP cntnotn(d(n(d (d (d4JP tn4J o (dP4JjJtnO4JO4J0)-P(d(dcnP (d otn4J 

t7)(dp tnootn-P4J (d (d o o tnid (d4J<d (did (d oop-p a)(d4J cn-PPO cn4J4->jJ 
^ijp cnid (d{n04Jid^4J4JtnO4Jtn(dcn(d (didcncnotnoJidtnocjiooid (d(d(d o 
ocnp(dootntn4JOtn4J.P4JOPJ->ordid4JPO(docno(d4J(dtnPtn(dPOOtn 
(6 u o (dp o (d ocnoid4J4J tn<p4J tn(d (d mcn(n(d O(dcno (dp(d tntncntntncn<dP 
(dtn(d o(d 0004J oidiJ opid tnp(dtncn4J4J(dcn-PPOcnptn(d(d(dP tn^cntn 
4JCn(did(dtn(dP4JOid(d4J(d4->-PPPtn^-PO(d(d(dpO(dGn-p{d(dOP-p-P4J[d 
4J(d(d OP4J.p(d(d4J(d4-» rd 00 ojj cnrdoJ (dordCncn4J(d0(d4J(dO4Jtn(doCn<P 



rd(dcntn(d4Jutn(d4JO (d o rdO-M 0{doid(d(d rdoJtdijmtnrdpootn-P cn-ptd cn 
(d4J (d ido 0)idPO4JP4J tn4J4JP tncntnrd (do otnoidtntntncnaj rdjjrd tn^Jid id 
(d^^oio)p(dO(du (d (diJPP^ rd4J(dO(d(dtn4JP4J(d(dtncno4JO(d tn 
4J4J4JO)(<socnooootn(dtPfl}pm(d4JU(d4J(dtn(dfdrdm^O)otnm{d4itn 
0(tf^ tnojjoipo (did tn(d tn-P o tntnmO)4JP4J(d(dpoid43(d(dtn(dtniiid(d^ 
^uo id(dOA^oP(did cnrdcno otn4J(dtnoooo4Jxjrdid(noo^oid(0(dCnx) 
tnrd t6 u (doocntno tntnpo (d (d oiJ4J4jq}4Jt7iPPtnopcncn(d04J idPOtn 
4JCnO(drdotn(d(dpm(do04JiJ04JCn(d-Ptnotnrdid(d(d(d^4J(dopoid(dtn 
tnt7)cn4JOP(dcno(7»tn4J(d4JO(dt7)(d4J(d(dP^(d4JO(ntn(d^ooop(dP(d(d 
>cn4J cn(doo4-»pjJt7»(d (do.P4JOrdoo(dCnoicnOit:noidtntn(docnrdP(dO(d^ 
4JCn-P (d tn4Jtno4J (do^jj ai<P (dp tnnJ tn^^fis-utnopcnid tno op(dtn(d (d(d id 
0(d (d cn(d cnid ocno>id4-> tn(d4J4J 04J(d4JPOotntncn(d tntnid tna)0(d 00 cntT) 
04J(d(d.p(dtnpPCno<d(d(d(dtn(d(d(d4J-Ptnoo(dtn(dP(d04J(d(dooo4J(d 
tnofd(dtntnooP4JPfdmiJp(do*JO*JAJOoo^(dO(didooptnPOo*JO 
jj(d coordtnopp tn(d4JP4Jtn.PP (dcn4:i(dDi(dO(dtntntncntncnPtnpp(d(do 
4J u <d (d(d4-»0(d(d (dtn(d^jJcnPO(d(d4j<pg)(d D).cn P(dppcntncnid tnoJid otn 
'id4J (d m(n^4Jo^4JO>C7)4->'P (d cno o(d ^ (0O)(d^oi(do>o>4J<dxiid o id^ (dcncn 
ocn(d'P(d(nou^4>(d4JUU^ou^(d(d-P43cdtnidoppcn<ucn(dotn(dO(d(d 
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o u fl5-u U4JiJ (tfu (0 uns <d 0)4JmO)4JiJ-uu uO)0)a)4J fOOitn-uoJ rdoioJOiuos rr^ 

jjIj ujJUD)0)O4J(dU4J u(0(0idjj u O(0O (0D)-uucnas<d4JOtnoi4J4JOi'Pcd 

asm as ciiOi4JUfdoal u O4->O0ifl$aS(d nS4J mm mmaJiJoJxj D>a4i4JO)0imu 
cnm m-p<M4J cnm oo mmj^-ucn-pcnmaj m^j mmojm m-P4J4J4J4JjJ4jmj->4JiJ 
m m m uojoimtnaj oimoimoj^jmrn mu^o m^i uu4JiJp4J m^j mcntno mm 
mmjj u u ouuotiiJUiJut^ mjj cdojj^^ uomm oumiJ vitu*ix^uuf^ 
cnm^ cn4J4JuuuajJ4Jm4JOooiaJD)D)4J m^ aim4Juu4JjJD)omm^d)4J 
mnt 0)t7)iJ mjJiJm ucnx^m-u moj^jm-pmajmu ua)4J4J tnum m^j 

omm miJ4jmmjjm U4j cimmiJa^mmcnuaio m4JDi4J4Jj->cncnC7)D)tn-u mm 
cimm o u4Juumo4-»cntn4JO0i4J miJ^xJOimucnC7i4J4JjJt7)cn-u-uj->m cnm 
Dim tpjj cncno>u4J4J mo oimajmojoim^o mm^4J4Jcn.u4JO)4Jp4Jm4JDit7> 
mm4J-U4J u mm^^ mm4J o iJ o u 4j u 4J v monso om4>x>uuiJ D) 
mmmo4J4JommomummoiU4jmo)u^mm4>moi<umuaD)m4Jmu4jm 
4^mtnuu4Jiioacnmmuomiicntn4JiJ4JimmiJii^cdiJDiiiRtJJ'U4JiJP(d 
uasm4JOiuD)^iJut;)iJ4JOii^Di4Jmuu^iJ^Dmo)DU<MtniJmuu4Ju 
t7)om^.p4JUuum moj oicnmurnxJCDmoJ^m ocn^J4J4J4Jommo)4Jmcn4-> 
0i4-> mx)4J mu o o cnu u u tj) o n u u m4Jo)Dicn4J cnm m dijj uoj D)^ m o^jjj 
m o u x^ o OiJ ooicn-PiJ D)4Jm a)cnmiJ4JC7ia)m4J4J o^itnm^j oim^joo 04J 
OMJu-t^uxix^vuu mm^iJiJoiaJuoi-um-MU mp4Jmm4J umD)4JO>4J<pu 
m cnx^ ujJ04->ooiomu uojummum m4i mm v u cc u u oxjuu^juvaj 
oioSiJ U4J m^Jtnooum cr»u4JjJ4J^4J uu tjiuoJiJOicncnm m-P0imiJ0i4JOi 
uummmD)mmmmu4JC7im4Jam^mo^mo)uuma)m4JCD4-)a)uu4JmuiJ 
^uotn4J4Jumoi4JO)mmjJ4Jt7iuucjmumu4Jm4Ju^mo4JOim4Jma)4J 
oom-uCTimum mu4J4J4Jm4->mm4jm mm txioj mmummu^^o-uiJaj tnoj 
mmm umm4J4->oC7>-um^mm^J4Ju^um4Ju cnoo)mu4Jommummmu 
4JC7)m u m m^joujj mm o o oiu u cnni4Jm mm cniJ^4J4JiJ cn^J-uiJ mcnmm 
ummmumjJ4Jcnomu uu-umm^jcn^jumm m4i4JuummDimoio>0)4JD> 
Ditnn5mmmujjmuuo^miiuumo)Oiicn-Po^moiaJUD)-U4^^mmom 
m<d4J UijmiJmcTiCDum u-u-umumiJoumiJ mu0)amuuxJ4J4JOi4Juu 
uasmmucn^mDimmm uoiJximmcD-PiJO-u oi(7)diu<P4Jcn-umiijjmmoi 
ooso^iiDimm aim m^ m vsxjuuouvo u\ u u u tnumcn4J4Ja)04-»o tn tj\ 
u mm^ o mm m oicnodicnoiu m^^^^ mcnmoJ tnjJx>4Jcnoiui3 tntnoi'U tj\u 
ns o 014J t7)4J4J4J o) AJ u iJ o u ojjx) m maiDi4JAjm m C7)Cn4JjJO.uu 

om-uj-i Di4->mmo4J0nmm4J4Jm4Jjj ommm mom omm uiimmuumiJ 
U4J4JC>m^mm4J4Jm ummooJXJ^JiJ-p-um umo^JCnmjj-uum-p^j^j-M 
^D)4J4-»c)4J4Jmtnu uaiJpDi<u4J4Jmmjjm4J cn^j DimmoooJCnjJ-POimm 
mo4J u m m 0)4J u v u^4j cnOiJ m4-> ou-p u u mjjom cn-u-u-u m4J o m 
4J cnmu m ou m 0)jj umiJ m^-u moiu moj m^^ju o v u cnooDimoja uo) 
umoAJ4J cn-uo^4jmm muo-pmm-umuuaiomojjoiuomm^mmuoj 
tTimoj m momoj m o-p m^4-ic>D)4J cno4Jp4Jo m mm4J4J4J m^ moj m4j 
oum^4jmmmotn4J4JD)ujJiJ4J4J4Jmum4Jx»cnmm0>4JOumo)4J4Jmu 
iJumuuomm^-pmuumo4J4J4J4J4Jm4Jmt7imm4J(n4Jiitnuo)omD)(d 
mo)mntU4immo)ummm4J4404jmmmu(tfm^cn(d04Jum.uDjJD)4J<uiJ 
uaS4->auum^c>4J.POio4J.uiJD>4J4jm.M4JumjJ4Jma4JOuoD4Jmtn-u 
uuj34JU4Jxioom mDiD)4J4J4Jmaiu mmujj ummajm^ioui^oajomu 
o oi^mxi mm^ om O'U cnmiJi-) m m-uaJi>mjj umojomu muu^u^jm uu 
mojoj 0)0 D104J D)04J o a)D)4J4-> m o-u oi-poj oi^jj di.p4J4J ooo m m m o^ 
oum moj m4J4jm m4J^4JiJUJ->m4J.u m o m mmi^cniJ4J0)t7)4JO4JCi4J m u 
4J mo om o^mo4J m4J4JjJ4J4J onixj^j oi-uoijocnm^jaj oimmm-u^j o aj 
cnommmmoo04Jjj^ ouO)monsi>m4J a\u o xj 0)C7)-L>m4JOO4J4Jm4J4J 
OD)iJ4Jom omj-i-uoo o^joajm oi-u Oi^mmiiOoJi^maJODO^moJaJ od) 
^4Jmmmo4J4JomiJO'Pom4Jii4J4J4JmmoiJ4J4JC7)Oommoijmmai4J 
m a4JCnm cno4J m o^jcn-u moi-u oas-p u u o mm^ mo4J ooo4J ocnm u 
o m m^ 04J m^iiJ mu^j 04J 0)4j mjj m o-u m^i cno u tncn4J tno tno tj)u 
0)C4jmo4Jtnmomoommmu4J-uommiJUiJ^4imm4J4JcnoojJ4Jmm 
cno4J-um mmomm oo odoo m4jmm om ojj o aj xj oc&ttiiuvuuuuu 
tntncn-P^J cnmoim cn4J4J4JiJ04J o 4J u u i» (d tn-umjJiJmumoo o tn4-> ts) u 
o-PJJD)4Jmmmmm^oooiJmcno^mfd4i4Joou4imotnoD)miimtnf0 
o0i4Jtn4Jijmommmi>O4J4J4J4jmmm(§muooo4J4Jcn(ncnom4JOi4j(n 
cn-u^cnoj mmom^ o u o cnm (ncn-ucn^Jid^iiJ m^^iiim^iuuo tj\ tj)v u 
(^x^uuxivuci cncnm{nmjJ4J4J^4>(nm4J m u tntd^j^cn-u omt^xiutrijjv 
4J mom o cn^tnj-> nt cnm4J 04J oo d)-p m4J4Jm4J4J4J moiJ tnmmj^ m^ tii u 
4J cn4->^4i m^jjjo^ m^i cnoo^j o mmoj tn u u mu m-u^j cn(nmcni->4Jcn-u^ 
.m m^o tn4J04->o o oo4-»mm mojmcntnai oo miiooiJiJ mo4J(n(d4J mm 
m 0i4JO4iommaf-P0)4J ocn^m4jm4J4JOOiJi304jmi>oomoiiJ-p^ m^ 
mocn4Jmo4JomcnojJCnm4JOODitnmmo4JCniJom4Jooi>4J^i3jjmu 
:m-umtn-u om4J4jm m o m4Jm oojjj-pojjoooiim (docnoo^cn4J04Jo 
m tn4J4J 04Jm4J4->m o(nm4Jm 04j ommm oomii^j 04->aJjjmom4JiJ4JO) 
o mtno o^ m4J tn-uojoj 04Ju-u o^tnm^j moj m-u m^Jtnnt ocno cnojcnu cj) 
'm 04J4J4Jocnxim4J mo omcnjj o4->iJ4jmom^m4Jiicn-P-u(nmmm4Jom 
:4J4J04JP4Jm mmoj mo m m«u o tn-pumm oomo mox>m mmm-p mm-uxi 
mmmo.umoomo4Jmm4J004J4->nt'UmooommaiooiJ4J4Jm4jm4jm 
'm m4Jx>m m-iioo4J mm mojm-uoj o>ri<0-mo mmo o mm-P ooo4j m-uoo 
m pmi>m^mmou4Jo mm4J4J o moo4Jumoo4Jm^4J4jmoo4Jm^m 

• m tnuomu^4J4JidJ^m4>m4Jou^omiJmuijm4JCno4Jom^om4J4Jm 

• moJ^j^ oxioxjjjmoo m mm4J4iumm^om4J4j v u u u u u 
iaJ4J4J4J mxjojo m-u ojjjj o4J4j miJ<0. n54J o&)4Jtnx> ouiJ-umaJiJ mo m4J 
'o mm-uo o^imom mo mom4Jot>4Jommcnm-u 04JiJ04Jmmi^mj->mm 
i*? 2*iJiioom4jmm4Jo-u4jmmmp4J<dAJm4Jum^4Jmn$mom^ 

■4j m m mmojjm mos m o^^^^j m-p^^-^^^-Moj.miJiJ o^ou^ m<p^4J 
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jjfttjjxt mumo mjj-mmommmomijm4J4jmDmm.pmoumiJmm-u 
^jju mmummitfom-Pii^m^jprnomuoomoomm m^omiJ^jm 
4Jm-P R} mmmmo4Jm4Jomm^iimmoo)mmoo^mmm4Juo4Joo 
m m mmu mm^ mmmomum^m m^4JiJma umm^^ m^ u u mmm 
o omAJ uAJiJiijJijmommAJ-umm4JoommommAJ-uou4Jmmm4J 
mumo^m4->mommmumm4jmjJum4JommomiJm4jmmmmmm 
mmmoiJmm.u.pmm4JiJO^mommmmomoiJuomo-u.ummmu 
4J V m m (6 u li u o mm^j mmm mu mo u o mmmm4J m mmm4J m 
m4jm o mmmjJOU4JAJmmm4-»mmm4Jmmm4->mmummu4^m*JOAJ 
oomommmmiJmm4Jjjjjmmmmuo4J04jmmmom.i->mmo4Jmm 
mcnmmom4J4Jmm4Jummm4-»mmm*J04J4Jtnmm4Jm4jm-um-umm 
m4Jmm4jmmo4J4Jmomm4Jomm4-)mmmm4->mmmm4JiJommo4J 
m4J4JOomumo4J4Jomomm4Joom4J4Jmm4Jmo-P4Jmom4jmm 
o ou^^uuvu m m4Jmmu o\u mmiJoumm4Jm-p m moo mmj->m 
mu4J o4J4JUU4Jm-Pommm mu mmu m4jm(dm4Jom4J4JUi>mu m 
jjuuommuuumidmmomummijmmuuummumuojjummo 
4JU4Jm4Jom4J4Jumumomommu4JijmoiJomumumuo4jmu 
muuuo (6 u xj muuu muuuomumuomupum mmuu-umou 
o muu4JiJm4J04jmm'Um4Jmu4Jum oumu-p m-M-u-uumoj 
uuu o momoj om oouajmmximuumoumomo mmmuumuo 
m4JU4J4J4J mm mmu mo mmm mu mmmmmm m mmuouu 
omu ou muummuuuumumumummmummu muumummm 
mosuuuuuuummuumummmmommmouuommmmoumm 
mmu-P muumumuu muo mmuum mmu mmmm muu muomu 
mcpummmumummummumijmmuumouijmomommuoum 
muumuummuuuoomommmmummooommmumuuouu 
muuuuummuumuuuummmuomuummmmmuuoooou 
menu mmumo mouu m m o ou mmm uuu m mm mm oummomu 
muu muumuum mm mumu m ouuouu mmuu o mmumumm 
uosu m mumu (6(6u(^uotj)utAtj)t^O4J*i0)4^ut^x> mummummm 
muuo umummm mumummmummuumuuoouumumumm 
mtnuuauuuummmuommmuuuuuuomuuummuoumu 
uuuuoouumumuumomuommmuuummoouuuuuuu 
Urdu mu mmoumuoumm m m oumuu o mumu mmmumomu 
ucpumumumoumuommumuumuuDOiuuumuuoumom 
u(du mu ommmm mmuum omuum mmmuuuou ouo mmm o 
mtrouuomuuouumouooommmuuoumumuuommmm 
uDiuomommuummmmmoummmmuummuommmmmmmm 
4JUU o mmmmu o ouu ou mm mmmu mo mm mmmu mmommu 
uuuu mourn mmmmomummummouumumummmuomuo 
muu o m muu muu ou mu m moum muu ou mu muuu muuo 
uuuo ouuu mmmo mmoummmmmuu ouuuoomm mmram 
muum moumumuu mum mmouuuuummmmumummmmm 
umoommmmuumumumoomuomummomummumumfdu 
muuomoumuftfommmmmuuummumuuuououummmo 
muuu mo m muuuu mmmcnos r> o mumuumo u xi *^ v ou <d g 
U01U0 m mum o mo o m m<tfuu mmmmummuuuo mosu mmum 
ucnuou mumuuomomuum mmm mumuo o mumummuuq 
m tnum mmu mumuu muuum muuuum mo m mo mmmuu<ou 
ouum muuuuummmouuo m mo ouuuu mu a\ovvx^x>oo 
o a>uuu muoummmuumm mouu ouu oo muumuu om^ o 
mrtfu mu mou m^uu mu m ou o ouu mu m mmmo mmu m mf5 
m (d mou mo muu m mmuu m m mmu mu mo m m m mmu o mm<^ ^ 
mcnuou mumom m mmuuumomu o u tn 4j 4j u) m mmu momm 
unsumuumm mm mmmmmm4Juummumuumoummmmoum 
uumommmoumumooummommouuuuoommuummuo 
o muuu u m m muu mmm m mm m mu mu o mmm o v v u u mu mu 
omuomummuumummmuooidmsluomumomououum<tf 
mummumum ouum ouomuumm mmu mm mouuum ou fsu 
Uipumummmuommmmummumomuommmmuoomouttfu 
uo)uuumumumumuummmu<dumuooocommomumm5)sl 
m&»muumumommumuuummuouumm 

uQuomuumuuummmummu<tf!d-4'iiH5)Ofdmmucn(tfmm-Mu 
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fd o <tf rtfxJ o u 04J cn*J o>4JJJiJ DiJJ cn*JiJ0)a>J->4J o v u u oaj4J4J 

to o as 04J4J o u Id cd td cnrt (d4J o-p*j m<d «iiJD)*;> JPiiH PPtJ 
o Dirt oir$4J U4J o td4J o <d oi4J o aS v cn*J o g>rt <dO o-w « 

04JCn«d4Jm^04J4J4J*j(dpmnJu*JD>4Jrt<dtdn$iJ^q>fdA>g;o 
4J4JrtmvnjO4J+iaJidA>u*JrtflioD>0>flJ-uo4J4Jm4JU5mq^mm 
u<dtdD)*Jn$id4iO4JOD>idmooow4JOOcd(d0i(g^4Jmm4^cdgiJ 

ldrtld<d4Jrt4J4JO*itd4J4Jai004JOCd04J4J5>OrtrtAJ4JmiJpm 

^ o<d4J cnmoj^ d u u o>04J td ouaiasuouuas txijtfo rtrd-u S>JlSl 

O O Cd4J<P (d4J4J4J4->^ O U U V U^P U m-U4J CF)JJ^ Dirt DiDlDl 

m rtrto^mo4J4JiJrt4JA>4Jrtomm*jm4J-u4Jcn*iiJ2iJ»4jm4J4JAJ 
(diiOirtrt oioJ-u nl4J u*J0)rtAJ4-» D)rt0)rt*JO4J4J qrtmoirtAJ^rtjJ 
(d DirtjJrt rt 04J cniJ4J4JAJ ortOiJJ rt^iJumm+J f3^!5.-H2*9'HJi"? 
as u rt4J4Jiirt*i4J4J 014J 0>rt4Jrt rt mi^iJOirt rt o jd^ ^^^ItyL-K^-H 
4J4JAJ^iJ V o u cnrt o oio mCDU 0)rtP rtQ^^^-yyL^Ji^^fS-tL^^cp-ti"!"*^ 
ijiAJOirto ditJiAJ rt4J4J4JOD)0)(drtD>ortrt4J rtmujJrtcn^4->m4JAi 

U rt^^ 014J rt4J O 0)*J4JD14J D)ii4J4J4JU Dirt rt4J 014JUU gl^rt 

fd rt4JDiODirtxJU4J rt Dirtrt4JjJ^4^U4JUiJrt4J4Jrtii4ig>uqiiO 

cd4Ja>DiDirt o OiJrt rt rt o DiAi4JO)4JDi4JOO ooirt u^4J0i4JU4>rt 

(d4J^4J 0)0 nJ4J4J4J^) UiJiJX» D)4J4J rt DiOirt-P*J o oo DiOiaiJ4J>x» 

o u u 4J rtjjjj^j D14J4J U4JOUrt oiu^u rt4J u rto uotujJi^aJiiQi^J 

(tfOrt4Jrt0lrt4Jrt4Jrt4JOrtO4JDlU4J4J4JO0lrt4J0l4JO4J4JOrtrt 

(dOrt4Jrt oiJJrt oirtu 0iDiO4JUaJ4Jrt4Jrt4^rt.PJ->4JC).iJ4J'U0i0i0i 
4J4J rtuoi-Prtrt4J4J <diJrtrtau4Jj->j->rtrt4J 0)rtiJU4JUiJrtOi 
Pi u rt4J-P rtoi^ C)4J u oio rtrtrt rt^rt uoioirt DiOi4J4J4Jrt^rtDi4J 
as o rt^ rt D14J o 04J rt^J uoJiJ Oirt oioi-POioioOiu 0i0iO0i4J rtu o 
tnrt rt4J Dirt4J UiJ rt u ojj u rt4J4J4->OiU4JOi'tJ4J4J rtrt Dirtjj oij-> Oi 

U U Ol4->4-> U O 01O4J 01UX>4JP4J U rt4J Dirt rt 014J4J 04J DlDlrt D1U4J 

O DlO)4J Dirt rt4J 04J4JJJ4J Dl-U a)4J rt U rt-P rt4J4J4J DlDl<P D14J OlDlO) 

U rt4J 01-U4J Olrt 01^ DlrtJJ D14J rt-U rtOlrt^4J4JDl4J4Jrt^ ^ ^ *i 

U4->434J4J^ rt 014J rt 014J OIU rt4J rtii-P D1<U D14J rt4J Ol4J4i rt4i rt4i rt 

jJ^J-uurt^JDirt U-U4J U4JU0irtUrtrtrturt0i-uO434Jrt^C)idrt4J 

U U OlOlO^ rt4JJJ4J DlO rt4J4J rt U OOlU U rt OlUiJ-U 0lOl4iOJJ rt4i 

4Jrt^rt4J^urtU4JjJUOirtrturtDirtDi<M4JrtOiouDiJ-»oo^^iJ 

4J rt Dirt rt4J4-»4J U4J Dl-P-U (0 O U4J4J4J01D1U4J OlOx) rtDlrt-UU Dl 

tr»rt4J u Di.Puairt4J D14J rt4J DiO^aJD)0l4Ji-»^rt 0irt01Ort4J4JO*J 
(dOirt rt4JrtiJ rt rtrt^ oirtiJrtu rtDi4J4JiJOimu 0i4JrtJJUrt4Jrt u 
^ rt rt rt u Ojj (djJ4J4J4J Dio U-P 0iDiJ-> o u DiJJ-u OH o up as DijJ4J 
DIP rt rt rt Dirt ooii>Oirt rt4JDiiJ4J.P4J oiorturt DirtDirtrtOirtrt-u 
oSrt rtrtDiDioo04JU DiOi<PrtOrtPU DiUrt4J4JjJrtrtU^4JOrt Oi 
4JOirturtrturtaxJrt^4J4->^4JrtiJ'U'UOi4J-uoirtrtD)<u-U'U>uooi 
4Jrt rt rtu rtDOrt4JO 0)U4JrtOi.U4JiJjJ4Jrt4Jrt rt4J4>iJOrtrt^4J 

4JUDiaiJDlOOOrtUjJDlrt4J4JiiUDl.Prt4Jt7lUUrtiJDl4JrtOrt4J 
xJrt DiOiprt rt4JjJ^ D1014J Oii04JPrt UUDl-MU D)X^Dlrt4J4J01U4J 
U04JrtDl4iUOODl^4J4Jrt*Jrt4JO)0)iJ04JAJrtOlOU01*JOJJOO 
n5.Pi34J4J4iU O 014J D1U4J O D)04JP4J4JU4J 0l0lOJJ0)-P 

ctfOiJ rt rt^u4J tn4J4J oioi04Jrt uoi^4JOi^4Jm4Jrt4J Dirt4JU<MCn 
cniJrtrtortortO4JrtAJrtm0)Ort4J^0i+J4J4J0iOjd4J4Jrt4J4J0i4J 

4JO Dl0l4JDlOO4J^U U4J4J4JO01rtDlrt4J4J4J^fd0lrt rtOi^<POiJ 

■u>DiDi4Ja4JuiJUrtrtOrtOiO)Oi4-*U4J.portrt4iOiiJ4Jrtj-»4J4Jrt'U 
(6 u t) 0)rtjjmai4J(d^ om^JiJ^oiJP oiurtu^^j^JoJ oio ouii4J 
4J4J rt rt rt u o u a xi m oiurtmoJ UiiiJ di4J.u oux^t^vx^tsMJ urt-u 

t>4^0 rt Olrt UU 01U4J rt0l^Urt4^i>rti^0)4JUDlrtO4J 0>4JU ODlOl 

(iSrt4JrtDirtrt4J4J0i0irt-prtDi.rt4ijJrt (6 as u v OiOiuoJ^UoJrtOi 
4JDi<u Olrt rt rt o OiOi<u a4Jj->-uoi4ii>rt oirt rtiJO oiDiiJ4J-U'U rt di-p 
4J<P D101U1J4J4J rt oio oioiDiO)<P<p uoiO)4J^ rt«PU rt04J on 01 
4Jrt4^ojJC>ortOiU4J rtU4JiJrt4JrtDiu^4J-PU4Jrturtrtu Oi4J rt 
uooiurtrtrto oiu rt ujj Di0i0i<POiJ4JrtjJO^4JDi'pODirt0)4J rt 
aiOiJU^uurt4JDiurtDiDi-PJJO)rt4JUUOortuoirtOirtOiOi4->o 
jj^U4JDi-PUO rt^rt U4->43rt4J4Jrturtrt4J4J4JtnDiurtOi4Jrtrt4J 
am li u u u (H 4J rt rt4J a4J rti^uooi-p uoirtrtrtoiDioirt-P^j D)4J rt 
^ort rt rt4J0)rt rtOi4J U4JUrtoO'P4->-PrtOrt4J4J-P4JOiU4-)rt4Jrt 

(dOrt Dl'PU4J4J 0>-P0lO4JUC>4Jrt0l-P-U4JUC7)0l4JrtPJJU0l0lrt-P 

(dx>rtrt4Jrtuu4Jrt4Jrt4J4Jrtfd4JOiJ-'Oi«P4JO)4J4JOi4J4Jiirtrt4Jrt 
oSDiurtrtOiiJrt oiu<P u^4Jrtoi 01 -P •P'P4J rt 0>0ix>4>0)4->rt o Oi^i Oi 
U4JrtrtrtuocnrtOiJU4JrtrtrtrtrtiJUjJrtrt0iO4J4JO<Prt4JUrt 

» 01 rt O rt DlDlrt OlOlrt Oio Ol^4J4J O Dirt OOl4J4-»4J4J O4Jii0l0l0l4J 01 

rt'rt Olrt rt rtaJ4J Oio oio oioioio o^ oi014J4J rt4J4JDi4J ooj oi010 4J 
aS4J 014J rt^ rt U4J Olrt o<p rt as u u x^ Oijj rt rt Oirt rtiii^ 0)4J Oi'U 
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rtijoSflSoiJSiitnmiio 0)&)rtooooAJ4JO^*J4JO2OOoumjJ 
JjomommoSm^iStimSAl o^JcnoiJAJOAJo-pmrtsoo g^otn^rt 

rtfftsSoo5£oti13oSmij^uon$o^iJaj*i4J moooioogiooiO) 

mnJnJO+jSc7>cdaJetf4JomnJiJ4J4J2OTx>ortOAJO(dmo^ 

urtS^tlStloSouiSSljoDiiajmo^ 

0)5o)mS4jljlj2<ard-ucn*JiJou4JO*J4JomnJ oumrngjAJmoiij} 

2^SSmSliot!umooig)Oitfmaiti»^^^oo 

4J0i*JtT»tdAJOtPnJrtOctinJ4J*JD>nl4Jom4J4JiJOO4JOO|J 

m(d4JO*JiJU04JiJ4J(ducnrt4Ji>miJD)mort4^4J4J4J«JOOmorttJ) 
mooiJlitiilmlitnoom 8iAi4JomAiinD*JOiJrt*j*iO(drt 

o SojSmiiS ooii &)*i*j Dim m^j otjimuoiicnAJ^jpjtfmuajmo m 

V oo 014J o4J.uiJ-P tj)t>4J 04J o m4J cnDi+Jojmp m-M4JmiJiia)*i5i-u 

4i o)S ui3Jj52*jmcni)^ om mtnmoitnijmom ogjiimiJrtcncd m*j 
miiouajmXimmfiStTicnpootnmxJouotDUiJmumaiomouo 

54Jmm5 5SomD>mDinJ4Jomom-uo4J4JomAi4J4JDimooD)AJO) 

u o u mtDdimjj^ wmii m cncnAJ o4-» OiJ oim^ m 04J4j m Dim OiJ o o 

t)Ajmmm5rttj4JO)iiiJ4J*jmocr>4JoiJmiJm4JiJ4Joo^moiJOo 

4JCncno4JmD>Dij->iJiJm4JOi4JOijio>oomAJmiJiJ4J04JO>moogoi 

^4^^4J04J4S4J4J4->t7)-U4J.PDi4Jm4J4J^ m^JDiCTiom^maj ooiom*j 

o oim^jw o 4J u u m4J cn0im^4Jocn4J o moomijm oi^ c7i4J4JmgiDi 

0i.um4J4J4J*J0iiJ0im4Jm4jmoDiiJO0i0icniJiJ4Jtn*JDi4Joomgi5> 

m4JO)m2Bm&04Jmo4Joo^mooAJ4JOimoommmo4^ 

m 0iDim4JO4J <ii u jj u U4J oip^oioj oi^ omcnu o*JOioioimoo4J o 

m4Jm4JCniJmcn4J*J4J04-> mDim*^mpm4J0>4Jm moJoJo o ^ojoo^i 
tn^joio mijcnmm m cnoioj oioimajm m mmojcnij moJDio o om m oijj 

iJ*Jomo4j2oiiJ4Jocnu4J4JOi4Jm4J4Jrtoom4Jmoi4Jmoooq>4J 
cn*i4jij4Ji3m S m^jxi 0iu4Jm4JO4j ow m^jomooioij^j^jgioijm 
tn4J4J4J4JiJuo^oimoim4jmm4jmjJ04Ji34JiJiJ^4JiJCniJC;immtn 
*ioaj(ot>ijiji>4JAJcn^oim4JiJOiigi4Jm4J4J4JO>o^ 
m4JOi4J4JijIjljmo4JOiJ4J4J+jmmmtjitj)momoiJ4J4JcniiiJ4JOo ^ 

4J4J4J m*j m tJio4->4J m m^JiJ-u dioidioj oi4j mojoim m cno m^Dioiom... 
m-P m m m o 5iiJ^ moj moJ oo m cn-u di-poo-p^j tnooio Dioi^Ji^ S^O 
Dim mi> u4jiSd)D14J4-> oio o u u m ox* oiooou4J DiDim u u v ^ ^ 
jj mm4Jomommmo4J4JODiiJOOio*j*Joo4J4JDiD)Oiooppmo) ^ 
ijmoimAJ4J04JomiJmo4J4Jm4JDiDiPoaJou4am43m4J4J*JoDimQ 
o mjJ4J mpAj Dim oidi-ujj mmu-u-P o m4JDim^ Dirnmou oiutnoDj =i 
m^^04^4JumD)-u-u4JDi04J4JOpom4Jm^AjmmDiu^ idopgioi _ 
4JomD>4JODiommoAJ*JOooo*J4J+im*imomoim*JO)ooiQ2,ppO 
uiJOioi^JomoDim^JOiJiJiJoiP^mjliJmDimDimooom uj 
o oiAi m moo o-moi-uoi-m oD>i>i>m Dja»mg4-»DimDimm4J 5»otpt;SJ <o 
0)D)4Ji>moo!dum'U4Juom4JO4Jm4JD)mu0iD)D)4JO^mopmDi^ 
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